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ABSTRACT
UNEXPECTED TRANSITIONS: MOVING BEYOND CULTURAL BARRIERS:
SUCESSFUL STRATEGIES OF FEMALE TECHNOLOGY EDUCATION
TEACHERS
FEBRUARY 2007
RAYMOND R. MCCARTHY, B. S.9
M.S.. CENTRAL CONNECTICUT STATE UNIVERSITY
Ed.D.. UNIVERSITY OF MASSACHUSETTS AMHERST
Directed by: Professor Joseph B. Berger

The purpose of this study is to learn about the ways in which female Technology
Education Teachers understand sources of influence on their career choice. The findings
from this study are intended to provide key insights in the participants' perspectives that
might shed light on how to encourage females to aspire to and enter Technology
Education as a profession. The objective of this study is to create a deeper
understanding of how some women moved beyond cultural barriers and make
"unexpected transitions" to become female technology education teachers. This
qualitative study is based on a purposive sampling of ten female technology education
teachers.
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CHAPTER 1

UNEXPECTED TRANSITIONS

Statement of the Problem
Over the past fifteen years, a variety of reports have identified that there are few
women working in technology related fields (National Science Foundation. 2002. 2003.
2003a. 2003b; Association for Women in Science, 2004; Society of Women Engineers,
2002). In addition, the United States is projected to produce only 30% of the needed
trained technicians and engineers by the year 2020 if present enrollment trends continue
(NSF. 2003). In response to these trends, many sponsors—governmental and private—
are spending millions of dollars in the pursuit of plans that might meet the perceived
need to broaden girls and women’s participation in science, technology, engineering,
and math studies and then careers (STEM) (NSF, 2003a and b; AWIS, 2004; SWE,
2002). Despite these efforts to address the educational issues and to recruit girls and
young women into STEM fields, there has been little change in female participation in
high school or college technology education, higher levels of math and science or
engineering studies.(NSF, 2003; AWIS, 2004; SWE, 2002; ITEA, 2005). One 1998
study reported that women earned only 11.4% of the bachelor's degrees in science or
engineering (NSF. 2003a).
A similar disparity can be found in the male dominated technology education
field in which female teachers account for less than eighteen percent of the teachers
(Price. 2005). This study is aimed at discovering ways to increase participation in
technology education but there is little written about this issue. In order to illuminate the
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gender issue in technolog}’ education, literature that discusses women in science,
technology, engineering and math (STEM) is used as a source of information for
investigating Technology Education. This study increases our knowledge regarding
women in technology education but will not necessarily inform our understanding of the
STEM pipeline and fields.
State programs, such as Wisconsin's Modeling Athena (Welty and Puck. 2001)
and Silverman and Pritchard's (1996) Building Their Future: Girls and Technology
Education in Connecticut. and federally funded projects, such as Teaching with a

Difference: A Welcoming Learning Environment; Courses that Feed—not Weed; New
Dimension in Diversity and Changing the Learning Environment (NSF, 2003a), attempt
to recruit female students into the STEM fields. There are literally hundreds of these
projects that share a common theme—they try to encourage girls and young women to
participate in STEM areas of study during middle and high school years (NSF, 2003a;
AWIS. 2004; SWE. 2002; Welty and Puck, 2001 and 2000). These efforts have realized
some modest success in increasing the number of young women entering into these
fields of study. For example, the Wisconsin project doubled the percentage of girls
tiy ing courses in technology education. The number of girls went from nine to eighteen
percent of the students taking technology education courses in a studv that investigated
student participation statistics in technology education over a fourteen-vear period
(Welty and Puck. 2001. p. 1). However, eighteen percent participation is not close to
parity, nor does it fill the perceived need for greater numbers of future STEM field
workers and professionals (NSF. 2003a and b: AWIS. 2004: SWE. 2002).

The lack of greater success of these programs towards increasing gender equity
may be related for a variety' of reasons. Perhaps the present programs come too late in
childhood development to create a paradigm shift in which girls would come to believe
that STEM courses and careers are a compelling "fit" with these girls' perceptions of
womanhood (Schuman. 2004). In addition. American girls have strongly imprinted
ideas of what it is to be female in our culture by second grade (2004) so maybe the
conceptualized "woman" in these girls' minds is not technology oriented. If we want
more women to participate in technology related fields, perhaps we need to involve
female children in positive math, science, engineering, and technology education
experiences in early education that accent the full panoply of potential careers that are
available for both women and men. It must be said at the beginning, “the differences
between girls and boys might not be as important as the differences between girls and
other girls" (Schuman. 2004, p. 149). While many females might not be interested in
technology related studies and careers, numerous girls are deterred in a variety ways
from reaching their potential in these STEM areas (Kandaswamy, 2003). The goal of
this research is to bridge gaps in the present literature regarding women in technologyeducation while discovering potential strategies for more girls and young women to
overcome gender barriers with the hope that more women follow career paths in STEM
fields in general and more specifically as technology education teachers.

Research Questions
This section identifies the focus of this study based on the following conceptual
framework. The foundation for the study was based on gamering an understanding of

the transitional coping strategies and skills that women Technology Education teachers
developed and used to succeed in a male dominated field. These women's experiences
were studied using a conceptual framework that built upon the dual lenses of
Schlossberg. Waters and Goodman's (1995) life's transitions theory and Kandaswamy's
(2003) cultural banders theory. The researcher specifically answers the following three
questions:
1.

What are common themes in these women's lives and educational
experiences that can shed light on more efficacious ways to increase the
numbers of females participating in STEM fields in general and
technology education in particular?

2.

What strategies do these female technology education teachers develop
to overcome the gender barriers blocking their chosen careers?

3.

What steps do the participants believe should be taken to attract more
women to technology education studies and careers?

Significance of the Study
There have been few studies regarding women in technology education.
Braundv s (2004) unpublished paper describes her personal journey from laborer to
union carpenter to technology education teacher to her higher education work and final
degrees. The National Science Foundation (NSF) (2002. 2003a and b) have made man}’
attempts to address the perceived gender gap in STEM fields. Silverman. Pritchard
(1996). Braundy et al (2000). Welt}- and Puck (2001) have studied the technology
education field with the intention of increasing female participation in middle and high
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school technology education courses. This study is significant because little change has
been made towards increasing female participation in STEM fields despite millions of
dollars spent to overcome the shortage of women in STEM studies and careers.
Apparently, more young women need to be encouraged to pursue STEM careers but
cultural deterrents (Kandaswamy. 2003) to female inclusion in these fields are very
resilient. Grant and Ward (1992) and Kandaswamy (2003) suggest that young gilds need
female technology education and STEM role models to help guide them to nontraditional fields. Grant and Ward (1992) write that gender role modeling may directly
support intellectual and emotional growth. Therefore, “trailblazers** (Schlossberg et al,
1995) need to be encouraged to strike out and mark some possible paths so that more
women may feel empowered to participate in these fields.
This study adds to the current knowledge regarding women in technologyeducation. a typically male dominated area of STEM studies and careers. The
International Technology Education Association defines technology education as "A
study of technology, which provides an opportunity for students to learn about the
processes and knowledge related to technology that are needed to solve problems and
extend human capabilities'* (International Technology Education Association [ITEA],
2005). Courses that cover subjects such as Communication, Transportation.
Manufacturing. Drafting/CADD. Pre-engineering, Scientific Principles of Technology,
Research and Development, and Marine Technology are part of regular comprehensive
middle and high school curricula. These courses "use concepts of science, mathematics,
social science, and language arts in a hands-on. systems-based approach to problem
solving that guides students in the understanding, design and development of systems.
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devices and products to sen e human needs and wants (ITEA. 2005). These studies offer
a variety of experiences that might help parents and schoolteachers broaden the horizon
of girls' possible future studies and careers. The study might encourage more research
in this topic. The results of the study could begin a dialogue within the education
community that informs policymakers* decisions regarding funding educational
programs and practices involving female students and career awareness.
This study, based on interviews and participant reflections, investigates the
strategies (Schlossberg. Waters and Goodman, 1995) that women use to overcome
gender barriers in technology education. Indeed, there are many possible banders or a
combination of several of these obstacles, including race, politics, beliefs, socio¬
economic status, and sexual orientation that are valid possible study topics, however,
this study selects one variable—gender barriers—as the lens to see how women use
their strengths to succeed in a male dominated field. The research investigated earlv
childhood nurturing and schooling as well as later childhood/adolescence experiences
including mentoring/role modeling to see what influences affected educational and
career selection by women who succeeded in attaining degrees in and employment in
technology education teaching.
The limits of this study include the sample, the data gathering techniques. the
stud} length, and the inability of qualitative research to be generalizable. The sample is
small: ten female technology education teachers were included in the study. The data
gathering techniques were based on thematic qualitative analysis methods (Rossman
and Rail is. 2003) including interviews, journal reflections, participant validation, and
focus group review. Since this stud}’ was based on past experiences more than present
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activities, there were no direct observations of these women in their teaching settings.
The length of each interview study was compressed into a three-week window of time
with the reflective journal bracketed between the two interviews. After the interviews
were transcribed, the participants received a digital copy to read and verify that the
content is indeed their intended comments and descriptions. The fact that qualitative
research is not generalizable does not affect the validity of the study. This study is
designed to pique the interest of other researchers with these women's own words to
continue research in this field. This is possibly only a first in many steps to address a
long running situation—gender inequality in STEM areas including technology
education—in America that could have significant ramifications in women's lives and
on the country's future. The next section relates how the researcher's background and
experiences could color how he views the participants, their personal histories, and
other data.

Assumptions
As a fifty -three year old male Technology Education teacher with thirty years of
teaching experience in grades 6-12.1 realize that I have little right to assume anything
about the female experience in American public education. I do fully believe in equal
rights as well as the right of any human being to work to attain her/his own highest level
of education and employment in ‘’the pursuit of happiness." Only an individual's own
drive and abilities should set limits on her or his potential.
I assume that the young women who do participate in my classes are among my
best-behaved, most focused students who are very able to communicate their
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understandings. This is stereotyping but in my experience and research. (Silverman and
Pritchard. 1996) female students who choose STEM courses on purpose (as opposed to
being assigned into a class by counselors due to a lack of other interests by the student
or openings in other classes) are successful, often in the top 10% of the class. Silverman
and Pritchard (1996) write that girls who earn a ”ET or less in technology education and
STEM courses decide that they are not gifted or '"good at if* and choose not to pursue
the next level of the discipline. I assume that girls seeing women who are enjoying
success in STEM areas would illuminate the possibilities to America's girls and young
women. These Technology Education teachers, as active role models, could help girls
understand that girls and women can be successful in these studies and careers.
Finally. I assume that STEM and Technology Education studies are important to
the development and survival of the American way of life. We Americans are nothing if
not ingenious in solving technological problems from the Panama Canal to space travel,
from dialysis to genetic mapping, from free press to the internet. I believe we need
women and men to be working together to solve the problems of today and prepare for
tomorrow. One of my assumptions is that gender is only one of many possible barriers
that women have to overcome to find success in American business and society. I
belie\ e moie women would pursue these studies and ultimately careers in greater
numbers if they had supportive nurturing in early childhood and gender role
modeling/mentoring in their middle/high school careers.

8

Definitions
For the purpose of this study, the following definitions of terms are used:
Balancing: is the stress of maintaining multiple roles while child rearing and
striving for success in a career—that tends to limit women's potential in choice of
studies and career (Kandaswamy, 2003).
Conditioning: the subtle promotion of apposite roles for women through
commentary and role modeling by family members, community members, school peers,
and the media to promote how women (and men) should look and act (Kandaswamy,
2003).
Deterrence: the way culture channels girls and women away from investigating
tech areas of study and work (Kandaswamy, 2003).
Equity or parity: even-handed dealing or fairness; Parity: on a par; equivalence;
similarity (Freeman. 2004). Equity and parity are used interchangeably to reflect a close
approximation of the numbers of women and men employed in a career field or
pursuing studies in particular fields (i.e. 37 percent is perhaps more equitable than the
present 10 to 18 percent).
International Technology Education Association (ITEA): a professional
organization that supports the teaching of technological literacy through education.
Role Model: A person who serves as a living example in a particular behavioral
or social role for another person to emulate (Stedman, 2002).
Role Modeling: the active teaching of behaviors and beliefs through actions as
well as words (Stedman. 2002).
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School and the home: two locations where females leam their gender
appropriate roles (Kandaswamy. 2003).
Social mvths: beliefs brand women with stereotypes (Kandaswamy, 2003).
STEM: science, technology, engineering and math: areas of study and career
opportunities that are identified by many as being under-represented by women and
therefore not equitable or showing parity with men students and professionals (NSF,
2003a; AW1S. 2004: SWE. 2002: Welty and Puck, 2001).
Technology Education: "an integrated, experience-based instructional program
designed to prepare students to be knowledgeable about technology—its evolution,
systems, technologies, utilization, and cultural significance" (Mikulski, 2005).
Technological literacy: "is being able to use, manage, and understand
technology. A technologically literate person, according to ITEA, is one who
understands—with increasing sophistication—what technology is, how it is created,
how it shapes society, and in turn is shaped by society" (MDCD, 2000).
Ihe media itself: the communication industries that produce news and cultural
programming that denies positive role models to young girls and women by not
co\ ering stories regarding successful women in technology, math, engineering or
science studies, careers or industries (Kandaswamy, 2003).
Transitions, the changes that people go through as their life situations evolve.
Schlossberg et al (1995. p. 27) write that people deal with these life adjustments well or
poorly depending on their “four S’s”:
1. Self: the way a person is either helped or at a disadvantage due to her
personal attributes or resources in facing change.
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2.

Situation: as the way a person uses her past experiences and abilities to deal
with transitions and make adjustments due to the changes.

3. Strategies: as the way a person plans to respond and then responds when
facing change or situational challenges.
4. Support: as the many support systems that help a person undergoing changes
in her life.

Overview of the Study
In the following chapters. I present a literature review that covers studies related
to the current state of women in technology education and STEM careers. I inquire into
the ‘•strategies'* (Schlossberg et al. 1995. p. 27) that women use to overcome cultural
gender stereotypes (Kandaswamy, 2003) during their lives to pursue careers in
technology education. Further, I seek to discover pivotal moments in the lives of the
female participants including childhood play activities, role modeling and/or mentoring.
This data could shed light on the crucial moments—transitions—in a girl's life when
they would be most receptive to considering a larger palette of possible explorations
and opportunities in. their studies and careers. There are three main types of transitions
that people go through ''anticipated, un-anticipated. and non-events" (Schlossberg et al,
1995). This study inquires whether the female technology education teachers went
through similar transitions to arrive at their career. In order to better understand how
these women traversed these life passages, the ”4 S‘s’‘ are used as lenses to study their
travails in retrospect ("situation, self, support and strategies... the four major factors
that influence a person's ability to cope with a transition,’' Schlossberg et al, 1995).
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This thematic qualitative analysis method allowed the researcher, using
qualitative methods, to use the participants' own words to create the data that could
increase our knowledge about the formative years of path-breaking women in
Technology Education. A ‘’thematic qualitative analysis’* is one in which the researcher
"seek[s] to understand a larger phenomenon through intensive study of one specific
instance" (Rossman and Rallis. 2003, p.94). The qualitative study [a study in which the
researcher collects ’’extensive narrative data on many variables over an extended period
of time...in order to gain insights not possible using other types of research" (Gay and
Airasian, 2000. p.627)] is based on a selected sample of ten women who are technology
education teachers. This thematic qualitative analysis, which includes semi-focused
inter\ iews as well as focus group discussion, is designed to generate insights that could
P

tudents and b\ extension the STEM fields. A qualitative

research project has the potential to affect policy, change practice, and generate future
research (Merriam, 1998). One objective of this investigation was to put voices to the
bleak statistics that identify howr fewT women there are in the technology education field.
This study might help create a deeper understanding of the women wdio pursue STEM
careers and how they overcome the challenges that they face.
However. ”No research study can capture the full richness of the individuals and
the sites that they study" (Gay and Airasian, 2000, p. 23). Therefore, this researcher
plans to encourage the participants to try to understand their own lives in the context of
transitions. There are many questions regarding the participants' childhood reflections.
Mentoring and role modeling start at birth. Was there a special person that enabled them
to succeed in STEM areas? What type of play did the participant enjoy as a small child?
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Are there family stories that would foreshadow the respondent's strengths and interests?
What kinds of resources including socio-economic class, race, or privilege did these
women possess? What was the stimulus that caused these women to pursue careers in
technology related fields? What was the moment or activity that triggered their interest
in their subject? What would have improved their learning experiences? These and
more evolved as the qualitative research develops.
This thematic qualitative analysis, which includes focused interviews and group
discussions, investigates the perceptions and beliefs of women who have careers in
technology education. This work may find commonalities that educators can recognize
and use to improve the equity in “non-traditionaU fields.

Conclusions
In general, women in America are, or have the potential to be, much better off
economically, socially and politically than women in many other countries. Women
here are empowered to vote, hold office, own property outright, choose to have careers
and pursue happiness. Yet, the customs, gender biases, racial prejudices, socio¬
economic class, and early childhood experiences in the United States culture seem to
have reserved STEM studies and careers mostly for men. There have been hundreds of
programs attempting to redirect female interest to the STEM fields. While these
programs show some small increase in female participation, the numbers of women
involved seems to have leveled off. The current recruiting projects have not been able to
attain equity for women in the science, technology, engineering, and math fields. Yet
Welty and Puck (2001) say. ‘‘The near future promises to require even greater levels of

technological literacy from its citizens to function in an increasingly technologically
sophisticated society** (p. 36).
The data supports the conclusion that the current system of enticing girls and
young women to enter into more STEM studies and thus fill the -‘pipeline** to STEM
careers does not work. The system, as it stands, has hit a plateau in new' female
participants in STEM studies, which causes little growth in the number of women
entering STEM careers. If the government and private planners truly wish to create
gender parity in STEM careers, a completely new paradigm must be created to make
young girls aware of their potential.
By 2020, the federal labor department forecasts that the United States will need
to import seventy percent of the engineers and technicians that American industries
need to maintain the nation s current quality ot life (NSF, 2003). In the pursuit of filling
these jobs from within our country, the government has set the goal of increasing the
number of female students in all areas of STEM study to create a potentially bigger pool
of STEM professionals. The ultimate goal is to fill the pipeline with qualified, educated
women and men so that industry’s need for skilled technicians is better met. However,
the government numbers say that few women choose to pursue STEM careers. The
United States needs a new way to address the gender equity problem in STEM studies
and careers. The proposed research project could spotlight a better direction for the
XSF s efforts and funding; one possible change might be in early childhood education.
This research project used women s voices to identify potential changes in the
nurturing and/or teaching of girls in America. If we Americans truly believe that each
person has an intrinsic value then we should make sure no societal or cultural
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roadblocks or biases deny anyone, ‘‘regardless of their race, color, religion, sex.
handicap, familial status, or national origin” (Title IX. 1972). the chance to find their
own niche while they are in the ‘‘pursuit of happiness.”
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CHAPTER 2

REVIEW OF RELATED LITERATURE
The previous chapter demonstrated the vital need to understand more fully how
and why some individuals have defied the odds to be one of the relatively few women
who pursue a career as a technology educator. The purpose of this chapter is to provide
a review of literature that provides a framework for approaching the proposed study that
informs the research of this qualitative study. This review of literature provides
background information regarding the current status, historical trends, and structural
sources of cultural influence related to women choosing to become technology
educators in American society.
The first part of this chapter addresses the current state of women who teach
technology education. Given the scarcity of literature on women in technology
education, this initial section is followed by an examination of the research regarding
women in STEM fields as a way to identify the larger context of gender inequity in
related career paths. Then, in order to understand how the current situation has
developed, a review of the historical record of women’s efforts to enter into male
dominated fields such as technology education and other STEM fields is presented in
part two. This historical analysis sets the stage for part three, which examines cultural
factors that influence women's educational and career choices in America. In pail four,
the discussion, then moves into an examination of the current efforts (and their limited
success) to overcome the challenges identified in the third pail, improve female
participation in technology education, and STEM fields. The review and analysis of
these current efforts supports my belief that not enough attention is paid to the
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development of girls and young women from early childhood on in the development of
skills and comfort in science, technology, engineering, and math. The last part of this
chapter reviews early childhood studies that suggest that systemic change is necessary
to attain gender equity in technology education and STEM careers. The accumulated
knowledge generated in the first five sections of this review make it clear that we need
much more knowledge regarding the ways in which the few women—whether
Caucasian or. even fewer, minorities—who have become technology educators have
been able to overcome such multi-faceted and deeply embedded barriers. Moreover,
present efforts to improve this situation have thus far failed to make a significant impact
in creating greater gender equity in that the professionals in STEM and technology
education fields are still collectively less than twenty percent female (NSF, 2003;
Braundy, et. ah. 1999; Wickes. 2005; Gray and Daugherty, 2004; Price, 2005). The
literature review suggests that it may be helpful to understand better the key turning
points and transitions in the lives of females who eventually successfully enter into
male-dominated STEM fields such as technology education (Schlossberg, Waters, and
Goodman. 1995). The chapter then concludes with a synthesis of the reviewed literature
that provides the conceptual framework for this study

The Status of Women in
Technology Education and STEM Fields
This section describes the present status of female technology education
teachers. The National Education Association reports that the teaching profession in
general is trying but failing to offer role models for both sexes and all races within a
teaching workforce that is ‘‘predominantly white (90 percent) and female (79 percent)"
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(XEA. 2003B). The proportion of male to female teachers has progressively declined
since the mid-sixties. The ratio of female to male teachers now stands at a 40-year low
ot 79 to 21 percent. (NEA. 2003B). The exception is technology education teachers
where the fraction offers almost a mirror image to the general teaching population: male
technology education teachers outnumber females by at least a seventy-two to eighteen
percent margin (Ndahi and Ritz. 2003; Meade and Dugger, 2004).
There is dearth of information regarding the technology education workforce,
which can be parth attributed to the fact that there seems to be no clearinghouse or
central repository of basic statistical data regarding technology education. Every few
} ears, different teams of technology education professors attempt to update the
statistics, but each study has caveats regarding accuracy and definitions (Ndahi and
Ritz. 2003, Meade and Dugger. 2004). In one ot the most recent studies, Ndahi and Ritz
(2003), report that there were 36,261 technology education teachers employed in 2001.
Three years later, Meade and Dugger (2004) gathered data from state supervisors and
state boards of education and report a loss of 352 professionals from the 2001 study for
a total of 35.909 technology education teachers who were practicing their craft in 2003.
Whether the loss in the number of technology education teachers is real or an artifact of
methodological inconsistencies across the two reports, a more important issue may be
that these reports do not identify the gender or ethnicity of the teachers. In a
corroborating report. Gray and Daugherty (2004) state that “males continue to vastly
outnumber females in the technology education profession in the Midwest” and claim
that less than ten percent of the present and future technology education teachers in the
USA are female, a finding echoed in a similar report by Sanders (2001). However, there
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are no statistics attached to these journal articles that define the actual numbers.
Unfortunately, neither article provides specific numbers identifying the exact magnitude
of these representational inequities. In one bright spot in the recent literature. Akmal,
Oaks, and Barker (2004) stress the need for diversity in technology education. Their
survey of state technology education supervisors concluded that the ’“projected number
of women graduating from technology education teacher training programs over the
next five years was expected to increase in 16 of 39 states" but again their were no
actual numbers to support this claim (Akmal et al, 2004).
According to Lara Price, the coordinator of the International Technology
Education Association (ITEA) Member Services, the ITEA believes that there are
approximately 29,000 technology education teachers working in the USA today, but
this organization bases its best guess on anecdotal evidence (Price, 2005). Earlier this
year, there were 3,733 individual members (as opposed to group, college, or
organization) in the ITEA of whom 672 are female members or about 18% of the total
membership (private email June 01, 2005). Moira Wickes, ITEA Data Base
Coordinator/Registrar, updates the statistics to 3,763 total membership of whom 688
(183%) are women and 3075 (81.7%) are men (private email October 6, 2005). It
appears that the percent of female technology education teachers is somewhere between
10 (Gray and Daugherty. 2004) and 18.3 percent (Wickes, 2005). Either way, equity has
not been approached in this field. However, the situation in the United States could be
worse if the data from Canada is accurate: the female to male ratio is even more
unbalanced north of the border, as the 1998 survey of technology education instructors
in British Columbia shows that 96.8 % of technology education teachers were men

(Braundy. et. aL 1999). Due to the scarcity of literature regarding women in technology
education, literature ol the status quo in STEM studies and careers was studied to
compare similar gender issues.
Women are also underrepresented in the STEM areas of study and employment.
For example, women earned less than 29% of the almost 25.000 bachelor's degrees in
computer and infoimation sciences awarded in 1996 to 1997. Women also earned less
than 17% of the computer and information sciences doctoral degrees during that same
school year (NCES, 1999). In fact, the amount ot women earning degrees in technology
fields has been in decline since 1986 resulting in an ever-widening opportunity sap
between men and women (Camp, 1997; Cohen, 2000; Gorski, 2005; Kelly. 2000).
Further, in other STEM areas, men were the principal workers in the ‘‘skilled trades" as
the Wisconsin Department of Public Instruction study indicates that women are not
equally employed in well-paid technology related careers (Wisconsin. 2000). The
W isconsin stud\ ( 2000) states “only one percent of all electricians, carpenters, machine
operators and two percent of plumbers and crane operators are women" and *‘only 9%
of all engineers. 6% of mechanical engineers and 4 % of aerospace engineers and
computer scientists are women".
In engineering education, after fifteen years of conscious recruiting efforts. NSF
statistics show that approximately 11.000 women students have been added in
undergraduate engineering studies to a total of 78.000 female students per year in 2002.
W hen one compares the approximately 42.000 additional male students gained in this
field per year since 1992, leading to 343.000 male undergrads per year in the same time
period. 1994 to 2002. one begins to see that the gender gap is not even leveling off. but
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is escalating, never mind diminishing (NSF. 2002. Gorski. 2005). It appears that the
ratio of women to men studying engineering has hit a high water mark of about one
female to five males (AWIS. 2004; Maytas and Dix, 1992; NSF. 2003a).
As seen in this section, national education and labor institutions are not lullv
informed regarding the actual numbers of technology education teachers especially in
regards to gender and ethnicity. While many governmental and educational institutions
are attempting to improve the equity of women in technology education and the STEM
fields, there seems to be no means for ensuring that comprehensive and accurate data
are being collected or disseminated. This limits the ability to assess the effectiveness of
programmatic efforts to improve gender representation in technology education and
related STEM fields. Therefore, the question that needs to be addressed is why are
women so rare in these areas of study and work? The historical roots that created the
current state of women in technology education and STEM fields are illuminated in the
following section.

Flistorv of Women in Technology Education and STEM Fields
The previous section documented the current state of women in technology
education and STEM careers. The following section provides a review of literature
regarding the history of women in Technology Education and STEM fields.
Zuga (1999) writes that women are natural "technologists" having always
contributed to creating our world. Yet women live in a male dominated culture in which
‘'male driven philosophy’* and male point of view create the dominant learning
paradigms in society (Zuga. 1999). True, women have made significant gains in
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historically male bastions of the professions such as medicine and law. Women now
make up *'29 percent of all lawyers" and **49 percent of law students" (Sahadi. 2004).
Female medical doctors account for approximately one fourth of the practicing
physicians, and 44 percent of the undergraduate medical students (Sahadi. 2004). The
last remnants ot the 'male only clubs —technological education, math, physical science
and engineering—seem as resistant to greater diversity as some private golf clubs have
been. This situation is bad enough that Braundy, Petrina, Dailey, and Paxton (2000)
declare that getting a degree in technology education in the USA and Canada almost
requires that students have the requisite *XY* chromosomes. Why aren't women
engaged equitably in the study of technology and the sciences? Where did the practice
of limiting an American woman's potential come from and why is it so ingrained? As
an extension of this cultural practice. why have women seemed less than w elcome in
Industrial Arts/ Technology Education? The next section examines how women have
had to fight for basic equal human and economic rights in the technology education and
STEM education and careers.
W omen have struggled to achieve equal rights throughout the history of
American society; vignettes of revolutionary changes in women's rights are explored in
this section to give an historical perspective to the current gender inequity in STEM and
technology education. It is documented that women have worked towards equality since
revolutionary days as when Abigail Adams entreated her husband to "remember the
ladies" when creating the constitution (McCullough. 2001). Later, in the 1840% when
married women were legally treated as chattel. Elizabeth Cady Stanton rallied women
to demand to be free and equal in their personal and property rights (Ward, 1999).
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American women's freedom and ability to be educated and employed ebbed and flowed
as the societv/culture reacted to the pressures of the times. In World War I. women were
encouraged to support the war effort by creating back yard gardens, helping
‘'Americanize" immigrant women, and working in factories (Clarke, 1918). In the
“Roaring Twenties", women enjoyed greater freedom and the right to vote (Rosenberg.
2005). The “Great Depression" resumed the repression of women with concomitant
moral and family values (Moran. 1989). During World War II, white women moved
into all kinds of jobs as patriotic campaigns such as “Rosy the Riveter" and other
recruiting efforts encouraged women to leave then homebody roles for critical and
production (Hartman Strom and Wood. 1995). However, after the war, governmental
programs and societal pressures pushed women to quit their jobs and go back to
traditional “home maker" roles (1995).
Indeed, ever}' step of the way has been a fight against perceptions and
prejudices. It should not have been a “surprise" to Bernice Sandler, the “mother of Title
IX," that even as late as 1969, sexism was alive and well when she was denied a
professorship because she “was too strong for a woman" to be employed in higher
education (Sandler. 1997). The landmark extension of rights was originally a last
minute part of an education bill, tacked on to a larger bill, now known as Title IX. The
Title IX law legally redressed the inequality of opportunities in employment in higher
education and later in all education, sports, activities, and employment in institutions
that were federally funded (1997). At last, in the United States, women are
acknowledged to be legally equal to men. However, officially equal does not translate
into equally represented in technology education and STEM careers at this time (Weltv
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and Puck. 2001: Title IX. 1997). The belief that the study of technology is man's
domain has roots in the history of technology education, science, math, and engineering
(Zuga. 1999: Haynie. 1999: Braundy et al. 2000: NSF. 2003b). As an article in the

Christian Science Monitor illustrates: "Technology may be the driving force behind the
nation's economic expansion of the last six years, [but] women's role not only lags way
behind men's, but shows only glacial progress’* (Van Slambrouck, 1999).
Like the broader issues of gender inequity above, the gender issue in
Technology Education is not new. Zuga (1996) traced the evolution of Industrial
Arts/Manual Arts/Industrial Technology/Technology Education. In this study, Zuga
(1996) relates that "Social Reconstructionists" of the 1920s looked for a way to create
"a society whose citizens were civil, hardworking, and honest... they came to believe
elementary and secondary school experiences in Industrial Arts were needed" (no pp.).
In those earh da) s many women and men were interested and involved in supporting
the Industrial Arts field: even John Dewey (1916) supported Industrial Education
because it offered opportunities that rewarded "initiative, intellectual independence and
in\ enti\ eness p. 12:>). Dewey suggested that wromen should be equally emploved in
industrial occupations so they could pursue their personal goals equally. Bonser and
Mossman (1923) extolled the value of experience and learning in industrial arts
legaldless ot sex or occupation. ’ However. Bonser. Mossman. and Dewey’s liberalism
was no match for the ways things were in these male centered fields (Haney, 1999).
Throughout the twentieth century, the accent was on skill development in traditionally
male oriented curricula such as woodworking, metalwork and drafting with young men
still the typical high school clients in Industrial Arts/Industrial Technology (Zuga.
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1996). Zuga writes that women became less involved in the study of technology in the
1930s when the industrial (my emphasis) pait of the name Industrial Arts became
stronger as the leaders in the field began to compete for the federal dollars spent on
Vocational Education (1996). Further. Zuga (1996) writes that perhaps a hostile
reaction to the women's suffrage movement in the 1930s temporarily silenced women s
voices in the American culture as well as the industrial arts field. The addition oi
graphics, automotive mechanics, and electronics courses only increased the gender
preference exhibited by the already heavily male oriented curricula (Zuga, 1996). Every
so often, concerned advocates for more equal representation in industrial
arts/technology education would surface but the concerns were met with indifference or
sarcasm. Karnes' (1960) facetious observation, "When the problem of evolving
adaptations necessary to meet the needs of girls and women in industrial arts is studied
rigorously, a very simple solution will become apparent. Two sets of toilet tacilities will
be provided near the shop in the place of the usual one marked boys" is an example.
As time went on, the influence and even the pursuit of Industrial Aits faded
from the elementary school scene. Interested educators occasionally attempt to resurrect
elementary school industrial arts/technology education (ESTE) but budgeting, time on
task and testing keeps it from being ‘’able to achieve its promise" (Foster, 1999). Zuga
(1996) writes that, since elementary school curricula eventually eliminated most classes
in industrial arts/technology education, the feminine side of the discipline—most
elementary school teachers are women—also disappeared. The persistence of industrial
arts/technology education in high schools reflected styles of instruction and learning
experiences that appealed more to boys than to girls. This was the status quo from the

25

1950s through the late 1980s when technology education began to evolve (Zuga. 1996:
Clark. 1989: Foster. 1999).
Haynie (2004) indicates that there is progress in women feeling an improvement
in "basic comfort level... since the curriculum change toward computers and away from
heavy industry" (2004). However, there are still many cultural barriers that female
technology education teachers have to overcome. Haynie (1999) maintains that the
majority ot male students as well as the male teachers still see technologv education as
a male preserve. This old boys club can discourage female students and therefore
dissuade those women who might wish to go into technology education as a career
(Zuga. 1999; Haynie, 1999 and 2004; Braundy et al, 2000). The history of technology
education is a bi-polar narrative in which the future of our planet is often discussed and
prepared for but the day-to-day male oriented laboratory activities and the discipline's
culture has been looking to the past when dealing with females (Braundy et al. 2000;
Haynie. 1999 and 2000; Zuga. 1996 and 1999). Technology education and STEM areas
are microcosms of the American culture. Therefore, cultural and societal influences that
shape women's futures are explored in the next section.

Cultural Issues and Socialization:'
Educational and Occupational Challenges for Females
jn Technologv Education and STEM
The previous section provided an historical overview describing the lack of
participation by women as technology educators. Building upon that descriptive
context, this section considers the cultural, educational, and occupational issues faced
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by women who attempt to enter male oriented studies and careers such as technology
education, science, math, and engineering.
This part identifies obstacles that women must overcome to find success in the
STEM and technology education fields. Kandaswamy (2003) provides a broad
overview of cultural issues as she identifies seven culture-based deterrents in
technology related areas for women. The seven issues—social myths, conditioning, the
media itself, old boy networking, deterrence, balance, and marketing—are described
below and serve as a framework for organizing related literature.
The first roadblock identified by Kandaswamy, (2003) is the negative messages
that are attached to “social myths.** These myths brand women with stereotypes such as
“Women are emotional while tech is strictly logical. As a result, they don t (sic) go
together,** and “Women aren't as good at visualizing as men, and hence, don't make
good engineers** (2003). Kandaswamy describes “conditioning** as the second social
trap that snares girls and women and keeps them in “traditional" roles. Conditioning is
subtle because parents, schools, cultural institutions, and the media encourage
“appropriate" roles for women thousands of times a day as advertisers promote how
women (and men) should look and act. The third issue is the media itself; “By not
covering successful women in technology, the media denies the next generation role
models*’ (2003). Kandaswamy*s fourth concern is the ‘‘old boy networking** that
pervades much of industry and academia. This double standard, based on male/female
attraction, denies women the after-work drinks or walks on the golf course that allow
men to get used to each other, form networks, and cement deals away from the formal
setting of the work place.
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‘’Deterrence** is the fifth way society shepherds girls and women away from
exploring tech areas of work and study. ‘'School and the home are two locations where
females learn their gender appropriate roles, which often preclude trying technology
classes or dreaming of becoming an engineer. It is not ability that stands in the girls
way. For example, young females of eleven to twelve years ot age consistently match or
exceed their male counterparts’ achievements in science and mathematics in schools
around the world (OECD. 2004). However, in some under-developed countries, young
women are discouraged from pursuing engineering, science, and math. Some societies
refuse to invest in a girl’s technical education (2004). Dick and Rallis (1991) found that
societal pressures play a subtle yet influential role in attracting or repelling females to
math and science studies and careers. Parents, family, and friends seem to have the
power to broaden or shrink a girl's educational horizons.
Kandaswamy's sixth item is the problem of'‘balance," where the woman’s role
of homemaker is in direct conflict with the role of dedicated professional. Kandaswamv
writes that a prominent factor in professional women dropping out of their professional
career paths is ’’guilt" over these same family and home issues.
The seventh dilemma is ’’marketing." in which Kandaswamv believes, ’’Men
tend to over-represent their abilities and qualifications by thirty to forty percent while
women under-represent theirs by the same amount. This works out to a sixty to eighty
percent gap between what a man and a woman with similar qualifications claim’’
(Kandaswamv. 2003). It is important to resist stereotyping or ’’essentializing" women
with these concerns. Every woman has individual needs, strengths, limitations, and.
perhaps, individual barriers that they must overcome.
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Therefore, that which begins in childhood has repercussions throughout life:
even jobs that are legally (Title IX. 1972) available to women are often swept up by
these “highly qualified" males. If it is true that it takes a village to raise a child, then we
need to look closely at families in that village.

Family Environment
In this section, the early conditioning and family based education that help to
acculturate children are examined. The early age imprinting, beginning at birth,
(Plastunova, 2001) of what is, and what is not, an appropriate way for a girl to behave
or act has been shown to have a great impact on girls' later choices. Parents are
conditioned by society to respond to female babies differently than male babies.
Stereotyping causes parents to reward girls for being quiet and cuddly while boys are
exposed to a rough and tumble type of “tough guy" interaction (Schuman, 2003). A
study demonstrated that adults respond to the visual clues of gender appropriate
clothing in their interaction with infants. The researchers had the babies cross-dressed
so that boys were clothed in girls' outfits and vice versa. The results indicated that the
adults perceived the female-attired boys as “quiet and sweet" and the male dressed girl
babies were thought to be “tough little guys" (p. 133).
Indeed, the role of the family in education and the family's attitude towards
education can greatly influence the future of a girl. Jewett (1996) believes that there are
three main reasons why a girl picks a certain path to her future: “parental and societal
perceptions and teacher behavior and expectations." Family values and the cultural
messages that the mother and father hold dear are imprinted on their children very early

in their development (1996). In fact. Witt (1997) points out that a recently born infant is
inundated with male or female messages in her/his first moments of life. Parents and
extended family members have different expectations of boys and girls as early as one
davJ after the babv's
first breath is drawn. Indeed, the child s concept of female- or
*
male-ness is transmitted from the parents who intentionally and often unconsciously
imprint their attitudes about gender roles to their children (Santrock. 1994; W itt. 1997.
Jewett. 1996). Jewett (1996) reports that developmental psychologists identify few
distinctions in the actions of infant girls and boys, yet parents soon begin treat them
differently in conversations and actions.
Schuman (2003) writes that " by the age of two, research shows that children
tend to select toys and play games that are understood as gender appropriate" (p. 133).
■'Even when teachers set up gender-neutral environments and encourage the children to
initiate their own play...girls choose domestic themes ...and the boys are full of action"
(p. 133). Jewett (1996) says that socializing paradigms such as gender stereotypes are
created and supported by the infant's family. These early gender stereotypes are
traditionally portrayed and reinforced by parents and teachers. This socialization
process continues, as the baby becomes a toddler, then a pre-schooler and so on in a
continuum throughout life. Some of the observed behaviors in the enculturation process
were that mothers talk more to girl babies and want them to stay near while boys are
encouraged to be more independent and explore their world more (Jewett. 1996).
Further. Schuman (2004) relates that a Toys "R" Us study found that toddlers can
identify gender differences as early as the age of two. Even when boys were given dolls
to play with, they quickly became ''boy toys", and even abstract shapes became balls.
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guns, or construction tools (2004). Later in the child's development, these gender
stereotypes (and boys themselves) encourage girls to avoid "boy" activities such as
building things, taking apart machines and devices as well as learning by trial and error
that can be a catalyst for exploring STEM areas later in life.
These early childhood experiences set up powerful self images in which girls, in
general, play nurturing roles, playing house, mothering dolls and use fine motor skills
while boys interact with their environments, are "full of action" (Schuman. 2003 p.
133). build and break things in their use of gross motor skills. Franden (2005) claims
that "young boys know how many shovels full of dirt can fit into the bed of the Tonka
dump truck...[and track] the path of a ball in order to have the glove in the right place to
catch it." Franden (2005) writes that experiences similar to these are not as common for
girls and so they miss out on some live math examples. Further, during playtime, girls
have been guided to games that role-play care-taking skills and display supportive non¬
competitive behavior while boys have been encouraged to compete and earn rewards
through achievement and problem solving (Jewett, 1996). These stereotypical behaviors
are inculcated and nurtured by the family throughout childhood (Witt, 1997; Santrock,
1994; Jewett. 1996). Barnett and Rivers (2004) posit, "that... behavior ... is determined
more by situation than by gender'" (p. 5). These authors write that "inflexible cultural
modeling and norms'" (p. 6). rather than biology, create gender identity in the
development of a girl's persona. Whether by situation or inculcation, girls and young
women have very defined roles in our culture.
Additional research (Eccles. Frome. Yoon, Freedman-Doan and Jacobs, 2000)
suggests that parents' stereotypical beliefs can influence the hopes and aspirations for
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their children. These parents" stereotypical beliels may influence the wa\ patents
interact with their children. These stereotypes have the power to encouiage gills to
pursue and repeat acceptable roles for their own lives but also have a limiting ellect on
other study and career explorations (Kandaswamy. 2003; Sanders. 2005; A\sie\ich.
2001). Witt (1997) notes that there are historic positive reasons to maintain gender
stereotypes such as "providing a sense of security [and] facilitating decision making,
but there is a down side. These stereotypes limit prospects for both girls and boys,
keeping these young people from exploring their potential and at the same time denying
our society a more diverse set of skills and perspectives. Witt (1997) also writes,
•'Parents who espouse an egalitarian attitude regarding gender roles are more likely to
foster this attitude in their children.""
Avsievich (2001) notes that girls and women want to feel accepted into their
culture. Many "normative pressures*" (Avsievich 2001), both externally and internally
applied, shape how females behave (Kandaswamy, 2003). Girls have images in their
minds of what women should be and howT women should act in order to be welcomed
fully into society, to fit in (Kandaswamy, 2003; Avsievich 2001). Further, Avsievich
(2001) writes that these stereotypical roles are supported and enforced by
"informational pressure"", which the media, the culture, and the family apply to a girl as
she carefully watches for clues concerning how others behave "in a right way’" before
behaving in an identical way. Similarly. Mindock (2005) relates that children pick up
gender stereotypes from "observational learning" by watching, practicing and
internalizing adults* behaviors. This ‘'informational pressure"" and "observational
learning" are all a part of Kandaswamy" s (2003) concern about the media message;

these social pressures may swamp girls' cultural receptors and might close some
options. It appears that family, community, and media create stylized role models that
imprint acceptable behaviors and self-images upon girls' belief systems. As the
preceding section has shown, these exclusionary cultural messages are found within
educational settings as well. The resistance to women entering technology education is
not new; in fact, the exclusion of women from all forms of public education was the
original prototype as the role of schooling is considered in the next section.

School Environment: Background
The last section dealt with the constraints and limitations that family and society
places on women in America. This section looks more closely at the enculturation ot
girls in our society by the institution that Horace Mann called the “great equalizer":
public education (Mason-King, 2000). The first part of this section considers how and
when did females get access to public education? Are there still differences in both
expectations and support for female students? Then the second part reflects on how the
social values reinforced by public education keep women from some areas of studies
and thus careers.
Fully accessible free public education is a fairly new phenomenon in the history
of humankind. American private education can cast back to 1636 to the academy named
for its benefactor. John Harvard, to make the claim for the earliest school in America
(Stone. 1997). Eleven years later, the Massachusetts Bay was the first colony to
legislate that every town of fifty' families or more should have a primary school and that
every town of one hundred families should have a Latin school (Applied. 2005). It was
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not until 1820 that Boston English, the first public high school opened it its doors and it
took seven more years to have Massachusetts declare that all grades ot public education
would be free (2005). but not necessarily for gilds. Schools were mainly male oriented
operations while the home was the main setting that girls and young women weie taught
all that the\' needed to know. Even when enlightened school leaders decided to include
girls, as did a school in Providence. Rhode Island in 1767. the girls were regulated to
different times, separate seating and even separate entrances (Sadker and Sadker, 1994.
Owens. Smothers and Love. 2003).
During colonial times, each settlement dealt with educating the boys according
to the individual community standards (Van Zant, 1997). At the same time, tew girls
were encouraged to pursue education. Girls who could go to school learned to read and
write at "dame schools** (Women’s, 1997). Later, the "Land Ordinance of 1785" set
aside public land for public schools. This was followed by "Article 3 ot the Northwest
Ordinance of 1787** that decreed that public schools should be created to make sure that
"morality and knowledge" were taught to make children, boys and tor the first time
girls, ready to be good citizens (Van Zant, 1997). Girls, however, did not always benefit
from the new ideas about education. Their schooling was uneven and frequently non¬
existent (Stone. 1997). More progressive thinkers such as Robert Owen and William
MaClure (sic) followed the ‘‘horn-book era" of rote memorizing. In 1825. Owen and
MaClure suggested creating a new social system based on practical schooling (Grocke.
1997). All members, girls and boys, old and young, were to be given an equal education
that followed the teachings of Johann Heinrich Pestalozzi w ho devised a method of
natural education (Grocke. 1997). Owen and McClure's social and educational
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experimentation failed due to financial issues but their effort stimulated public
awareness that education had the potential elevate and equalize social conditions
(Grocke. 1997).The drive to gain equity in educational enterprises led women such as
Mary Lyon, in 1837. to create truly educational institutions for young women (Stone.
1997). She started a women's college. Mt. Holyoke Seminary, an institution ol higher
education that held young women to the same high standards that young men had
(Stone. 1997). Girls and young women were not high on the priority list in education lor
the bulk of the 1800s although Horace Mann enjoined the country and Massachusetts
specifically to create “common schools" to offer a chance to stamp out crime and
improve society though an “educational purpose truly common to all" (Mason-King,
2000). Girls really got their first broad exposure to public education, at the turn of the
century, when American education took on the factory model during the “efficiency"
movement (Mason-King, 2000). The ''efficiency" movement was not so named because
it effectively integrated girls into the school scene, which it did. However, instead, the
real goal was to turn schools into factories with the teachers as “workers and the
children as raw materials” so as to assimilate the hordes of immigrant children and
prepare them to work in factories (Mason-King, 2000). Following this “student as raw
material” concept, educators and political leaders, in 1918, promoted vocational studies
to train students who were not college bound for trades and industrial jobs (National
Coalition. 2005). These educational officials proposed that boys be encouraged to
pursue education in trades and industry at the same time as girls were guided to study
home economics and secretarial courses (National Coalition, 2005) so male and lemale
students were already being divided in the early stages of the technological education.
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These historical antecedents created a learning environment with a gender perspective
that has benefits for males and restrictions for females, as we shall see in the next part.

School Environment:
Effects Upon Girls and Young Women
It is an American schoolroom paradox: lemale teachers outnumber males by a
79 to 21 ratio (NEA. 2003b) v et most female teachers join the males in treating male
students with preferential treatment. Sanders (2005) writes that lemale teachers call on
boys more often and make more eye contact with male students than they do with
female students. Goodwin (2000) claims that, in general, teachers believe boys are more
academically talented than girls are and that a differential treatment of girls has been
associated with low and limited expectations teachers have for female students. As an
earlier section clarified, the socialization and enculturation of American children starts
in the home and community. The job of preparing future citizens is then taken over by
the educational system. Manning and Manning (1991) mite that our elementary schools
create man)- students who are not comfortable with math and science because the
women who teach elementary students (over 80 % of elementary school teachers are
women) have been ‘’conditioned by society and their teachers to dislike" science and
math or to feel they cannot do science or math well. The literature (Sanders. 2005:
Clark. Guilmain. Saucier and Tavarez. 2003; Sadker and Sadker. 1994) suggests that
young girls, who look to the teachers as role models, feel inadequate to pursue science,
math, and related topics due to their teachers' implied messages—these are not
important topics for females.
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Even the books and media that teachers use in the primary grades add to the
cultural messages of what is gender appropriate (Jett-Simpson and Masland. 199o).
Textbooks, and even early primers and storybooks have been depicting, tor generations,
boys as active explorers, smart students, and technically oriented people, whereas girls
are often shown reading, watching the action or are left out of the story all together
(Clark. Guilmain. Saucier and Tavarez. 2003). In the early 1990s, Sadker and Sadker
(1994) stirred the educational community in an attempt to address the apparent male
dominant bias in much of American school subjects. In Failing at Fairness, Sadker and
Sadker (1994) wrote that math and science were still male domains (pp. 124-128). A
culture's stories, garments, and toys tell much of the predominant beliefs: MatteTs 1992
Talking Barbie perpetuated the perception that girls were not able, supported or wanted
in math by exclaiming the classic cultural faux pas, “Math is hard!

(p. 122).

More recent studies conclude that girls and young women are still discouraged
from pursuing certain subjects—young women are generally steered away from
vigorous academic subjects such as math and science

and female chaiacteis aie otten

left out of the literature being studied in schools (National Coalition, 2005). Paients and
teachers reward often passive, “good, and dependent beha\ ioi lathei than academic
achievement (National Coalition, 2005). Shamai (1996) writes that gender issues are
evident in several courses of study, such as “in science, electiicity, and woodwork in
which boys are over represented, and in the humanities, accounting, and fashion design,
in which girls are over represented. * Sadker and Sadker (1994) state that much ol the
biased treatment of girls “in the classroom is unintentional, and unnoticed.

Sadker

(2000) states that there has been some improvement regarding females in American
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education, but claims that examples of inequity in classrooms are apparent when one
considers “’career choice, dropout rates, sexual harassment, the increase in single gender
classes and schools, teacher/student interaction patterns, and in testing and technology
gaps.** Sadker and Sadker (1994) state that U.S. schools systematically relegate girls
and young women to the periphery’ of education by the social/cultural expectations
regarding how girls ought to behave and what they should be encouraged to study,
undertake, and explore. On the other hand. Sommers (2000) claims that girls are in fact
the literal darlings of public schooling in that, ’’Data from the U.S. Department of
Education and from several recent university studies show that far from being shy and
demoralized, today's girls outshine boys.” Sommers (2000) pioneered the currently
trendy idea that American public education actually disadvantages boys, since they have
so few role models among elementary-level teachers, and since young men are less
likely than young women are to complete high school and enroll in college. Further,
Sommers (2000) says, “’the excess of boys at the low end should be deemed evidence of
unfairness to bovs.“ The issue of boys losing ground in education has recently hit pop
culture when Newsweek magazine published The Trouble With Boys. In this article.
Tyre (2006) states ’’boys are two times more likely than girls to be diagnosed with
learning disabilities and twice as likely to be placed in special-education classes. Highschool boys are losing ground to girls on standardized writing tests.” While the
male/female equity in education debate continues and neither gender should be
discriminated against, the gender divide in Technology Education is not a
misinterpretation of facts: few young women choose to pursue higher levels in this field
(Wickes. 2005: Price. 2005).
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The influence of teachers upon girls is very important, from middle through high
school, in creating self-perceptions of personal skills and attributes that are related to
career opportunities; these in turn affect educational and career expectations (Watson.
Quatman & Edler. 2002). Middle school experiences are significant for girls because
career options and choices become more realistic as an adolescent gains a greatei
awareness of her skills and interests (Monks and Van Boxtel. 1992). Nielsen and Poole
(1985) point out that career preferences are formed early in adolescence and, lor both
girls and boys, are heavily influenced by gender role socialization, one of the earliest
and thus most powerful forms of socialization. The strength of this socialization often
creates a narrow, gender-based range of career options (McMahon and Patton, 1997).
A significant part of the early socialization process is child's play. Jewett (1996)
believes that girls have significantly less experience in manipulating objects than boys
due in part to childhood games and toy choices. Therefore, girls are likely to feel uneasy
about using equipment and instruments in science or technology laboiatoiies lesulting
in the males working with the equipment while the females writing down the
observations (Jewett, 1996). While girls need to overcome these cultural biases in all
parts of American education, the areas most resistant to change in the sense ol gendei
equity are STEM and technology education.
An impartial observer could be forgiven if he concluded that typical middle
school technology education classes are the answer to the STEM gender equity
problem. In many parts of America and Canada, many middle school students, female
and male, participate in some form of technology education (Braundy et al, 2000;
Silverman and Pritchard. 1996). By the sheer numbers of female participants, one could
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believe that this experience would produce greater numbers ol high school and higher
education female students who want to pursue technology related studies and careers.
Silverman and Pritchard found just the opposite. "First... we lound evidence that
traditional stereotypes about male/female occupations are still operating and are strong
enough to outweigh girls' positive feelings about their experiences in technology
education classes. Second, we found that girls were uninformed about economic
realities and the world of work’* (1993). Young w omen in middle school do not get the
•’connections betw-een what they are learning in technology education classrooms and
careers in technology fields" (Silverman and Pritchard, 1993; Wisconsin, 2000).The
girls lacked basic information about careers, including any sense of salaries, promotion
prospects or the amount of education and training needed to pursue different
occupations. While boys and girls may share this lack of information, for girls it is
combined with stereotypes about technology related fields as being male occupations,
which reinforces their reluctance to consider nontraditional occupations so they turn to
other areas of study (Silverman and Pritchard, 1996). Therefore, career counseling and
technology education for junior high school female students need to be more detailed
and focused on presenting information about nontraditional occupations that relate to
the work they do in technology education class (Wisconsin, 2000). Good, Aronson and
Inzlicht (2003) write that in many school situations, stereotyped expectations cause girls
and minorities try to stay out of the limelight w hen being tested; when given a choice of
problems to solve many girls choose easier problems with a higher chance of success.
These authors state that the most damaging part of the "stereotype threat" is that it
becomes more important to "look... smart than getting smart" (2003).
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While many, if not most. 12, 13 and 14 year old girls in America are
participating in technology education courses and all girls are taking science courses in
middle schools "disproportionately high number of girls...lose interest in science during
middle and high school” (NSF. 2002). Further, these same girls all take math courses
every school year, yet the ‘low number of girls who enroll in advance[d] high school
science and mathematics courses to prepare for college' creates a gender gap in STEM
fields (NSF. 2002).
F. Mary Williams (2000) believes that girls are more influenced than boys are
by grades and self-evaluated aptitude. Girls also seem more influenced than bo\s do b\
cultural stimuli such as guidance from parents and teachers (Williams, 2000;
Kandaswamy, 2003; Avsievich, 2001). If Williams is correct, girls and young women
self-select to leave STEM studies and forgo possible future careers because they believe
that are not able to do well in the classes. Parents and teachers send messages that can
either constrain or expand girls' choices ot study. Further, young women may not
understand the range of careers in STEM areas or the social impact of these disciplines.
The NSF (2003) points out that "in traditional settings, at about middle school age, girls
tend to lose interest and contidence in math and science. "Gender and the way societ\
interprets gender are not the only factors influencing a gill in middle school, but the\
are the critical factors'’ in making class and career choices (Cohen and Blanc, 1996).
Therefore, the early childhood inculcation of gender behavior “correctness’' results in
students choosing alternatives to STEM studies in high schools.
As soon as the science and technology related subjects become electives, female
participation drops sharply. This creates a spiial ot less contidence in theii
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understanding of these topics and therefore even fewer young w omen are lound farther
along in the higher education “’pipeline*' (NSF. 2003). Silverman and Pritchard lound
that ’’beliefs about math and science were also an important factor in the decision ol
girls not to take advanced courses or pursue such subjects as careers. [Girls hold] these
beliefs... in spite of [my italics] their proven abilities in the particular area of study"
(1996). Many girls feel peer and societal pressure to conform to gender stereotypes and
as a result might show less interest in math and science (Oregon. 2005). Kleinfeld
(1998) points out that there is a ’’myth that girls cannot do math or science at a high
level of success". National statistics show that girls tend to earn higher grades than boys
do across the board in all studies excluding higher levels of science (1998). While this is
true, the issue that Kleinfeld failed to take into account is that when girls can make a
choice, most opt out of pursuing these STEM and technology related areas. The triggers
or choices that cause this opting-out are at the heart of the problem.
Research shows that ’’students and mentors feel most comfortable with mentors
and students like themselves, i.e.. same gender and ethnicity*' (Kantor, 1977). Our role
models are more significant if we can identify with them closely. Unfortunately, the
numbers of female and minority staff rarely matches the number of students of similar
backgrounds looking to be mentored; studies indicates that women have more difficulty
finding mentors than men (AWIS. 2004).
Interestingly, many male teachers in these fields express the need to expand the
classroom population to include more female students as well as women teachers
(Braundy et al. 1999). Petrina (1998a) writes that Dr. Karen Zuga found that male
technology education researchers study males while expressing the wish for more
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female students. Zuga explains that this creates "a closed circle ol ideas" (Petrina.
1998a). The reality is that as of 1999. the manufacturing, construction, and
transportation areas of technological study were still male domains. A 1998 survey oi
technology education instructors in British Columbia showed that 96.8 % were men.
and over 86% of the members of the International Technology Education Association
were male. Male technology education instructors do not offer immediate role models
for young women (Braundy et al.. 1999). Role modeling, providing living examples ol
successful women in STEM fields, for young women, became a concern in STEM
recruiting discussions in the late 1980s (Grant and Ward, 1992).
How does one offer gender specific role models in fields where there are too few
women? One avenue that has gotten much discussion in STEM circles is mentoring.
The Society of WTrnien Engineers (SWT) and the Association for Women in Science
(AWTS) supports mentoring as a means to grow the next generation of technologists.
•'There is no doubt that mentors are useful to both male and female students; however,
there is evidence that mentoring is a vital part of career development for women and
minorities'" (Grant and W^ard, 1992).
“It is particularly helpful to find stories of perseverance, and personal stories
that focus not just on the science and engineering, but on the people who have been
involved in the lives of the role models from girls to adults. Role models who are nearer
in age to the girls in the program can have a particularly strong impact and can lead to
close personal and perhaps professional relationships (NSF, 2002).
There are relatively few female students studying computer science, higher-level
math, and physics, engineering and technology education due in pail to the fact that
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there are few women engineers, physicists, and technology educators to serve as role
models. Yet if these students do not pursue technology-related careers there will never
be man}' female role models in STEM areas. It appears that many young women do not
make the connection that women are as capable as men to explore and work in these
fields. Thus. STEM studies seem to be in a closed loop, similar to "Catch 22“—this is a
G.I. phrase from World War II that implies that one needs a special form to do a
specific action. Elowever. there is no special form, therefore no action can be taken or
change be made: in effect, it becomes a loop of inaction (Heller, 1955, 1961, 1989).
We have seen some of the issues of gender bias and cultural norms in
technology, science, engineering, and math studies that create barriers. If we believe
that women should be equally able to choose to design, create, and foster new insights
of our world using STEM concepts, we need to make these areas more accessible. One
way in which many individuals, educational institutions, and government agencies have
been trying to change these dynamics is through recruiting programs as described in the
following section. Some of the institutional attempts to correct this gender related
imbalance is considered next.

Current Efforts to Improve Female Participation in the Technology Education
and STEM Fields
The previous section demonstrated the hurdles of social expectations, family
beliefs, and conditioning that a woman needs to overcome in order to pursue a nontraditional career. This section reviews the efforts that federal, state, and local
educational systems are making to improve female participation.
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The former model of Industrial Education/Arts, which emphasized skill
development, began to change in 1987. The new technology education paradigm that
replaced Industrial Arts encourages students to ’“learn to design, develop, and use
technological systems through open-ended, problem based design activities
(Wisconsin. 2000). The goal was to tie math and science to a live, hands-on component
that could translate to a better understanding of technological literacy. Education
curriculum involved students in the study of manufacturing, construction,
communication, transportation and biotechnology through a series ot problem soh ing
activities (Wisconsin, 2000).
The Department of Education (2000) and the National Science Foundation
(2003a) set the goal to change the demographics of technology related study to include
more young women. In its publication. New Formulas for America's Workforce: Girls
in Science and Engineering (NSF, 2003a), the highlights ot over 250 NSF grant funded
programs are laid out to explain many avenues taken to address the gender issue. These
projects attempt to rectify the gender inequity found in the traditional public education
system in STEM related subjects. This compilation covers the ten-year long effort to
identify key areas of study and research needed to encourage girls and women to choose
STEM education and occupations.
The NSF (2003) book focuses on five themes: Teaching with a Difference; A
Welcoming Learning Environment; Courses that Feed—not Weed; New Dimension in
Diversity and Changing the Learning Environment. The first, ’’Teaching with a
Difference*’, covers the change in teaching philosophy to include ’’constructivism to
eneage students in improved mathematics and science education. These t\\ent\-nine
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ventures span formal through informal learning experiences: from redesigning
classroom experiences to after school workshops and girl centered social groups such as
the Girl Scouts to Science Museum outreach activities. These initiatives are designed to
confront the research that shows that “girls in middle school tend to lose interest and
confidence in math and science" as the ’gender gap* begins to grow (NSF. 2003a. p. 2).
These endeavors encourage girls and young women to reinvent their self-views and
expand their horizons. This segment offers a variety of programs from ’’Project Parity."
(p. 3) which focuses on single sex, hands-on science activities to the ’’Southern Illinois
Support Network" (p. 37) whose charter is to ’’pique girls' curiosity".
In the second part of the report, the title “A welcoming learning environment"
reflects the ’’social support system" that is still missing as parents, teachers, and peers
send messages that STEM subjects are too hard, ’’I was never good in..." or not cool for
girls (2003a. p. 37). Myths and misconceptions about females and STEM topics create a
barrier for middle school age students, who have a strong need to identify with their
peers. These ventures support projects from “Fifty-one Percent," a program on WMAC
radio based in Albany, New York to websites like “TechGirl" to “WISP" or Women in
Science Project at Dartmouth with the goal of normalizing the concept that females
have the ability and the right to pursue any studies or profession that they personally
can achieve (NSF, 2003a).
In “Courses that feed—not weed", the third area addressed in the NSF book, the
projects were aimed at a “broader base of students, particularly female students" (NSF.
2003a. p. 60). These seventy-one projects address the learning environment, some by
offering special STEM summer camps, some by changing the classroom experiences so
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that the students can find successes instead of the old science model, which ’‘weeded ,
or pushed away, less driven students. The pyramid style of American STEM education
often deters people who could productively engage in more practical as opposed to
theoretical applications. They are denied access by “gatekeeper courses. For example,
many engineers need only advanced algebraic and geometric math skills yet many
students are turned away or are discouraged by the required calculus and quantum
theory courses. These potential technicians stop pursuing STEM education and careers
because the teaching focuses only on the pinnacle of thought and understanding. Some
engineering courses are incredibly burdensome in first and second year college
experiences when, in reality, civil or mechanical engineering caieeis do not demand that
level of acuity (NSF, 2003a. p. 60). The “Courses that Feed—not Weed" (p. 60)
programs include “Early Influences on Gender Differences in Math Achievement
(p.61) through “Women's Images of Science and Engineering" (p. 125) and covers the
range from third grade math experiences to college calculus. The National Science
Foundation goal for this section is to get students to overcome cultural and systemic
issues to persist in their studies of STEM topics.
The fourth section attacked another front: the “New dimension in diversity"
(NSF. 2003a). which deals with programs that work at increasing the participation oi
minority and disabled persons in study and employment in STEM areas. Each “target
population" that is addressed by these programs has its own unique cultural and
educational challenges. These projects also deal with individuals who may have
multiple diversity issues such as being a female, from a minority population with a
physical disability. These programs aim to improve the reputation of STEM experiences
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so that w omen of micro-cultures can see possible avenues of growth. These programs
challenge the enrolled girls and young women to explore “non-traditional" career
choices and break through the rather strict gender role prescriptions that then home life
expressly holds dear. There are multiple layers of bias that these targeted students have
to rise above. The forty-seven programs range from “Latinas en Cienca** (p. 127) to
‘‘Forward (and Deaf Access)*’ (sic) (p. 176) and covers areas of concern that include
girls at risk through inner city' alienation to physically challenged young women in
collegiate settings (NSF. 2003).
“The world cannot afford the loss of the talents of half its people if we are to
solve the many problems which beset us,’* notes Nobel Laureate Rosalvn Yallow (NSF,
2003a. p. 178). This quote leads off the final section of the NSF’s compendium that
covers the need for “Changing the learning environment** (2003a) in several innovative
ways. These granted projects challenge the standard static lecture-style teaching
practices and offer different ways to connect the students with the material. These
endowments offer project based learning experiences that encourage the girls to develop
skills and create real products (bridges, websites, digital imaging) that the students can
take home or use from home. The NSF wrants to increase girls’ “self-efficacy** (2003a,
p. 179) or self worth by showing the female students that, through trial and error to
completion, they can build a skill set based on their own experiences. Small triumphs
are to be the foundation from which these students can begin to see themselves as
potential technologists. The theory behind tills branch of the NSF tree is that girls who
participate in the STEM areas and enjoy successes will one day become part of the
technology workforce.
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Some of the practices of these projects include group housing in colleges and
universities where women in math or science or other tech areas room on the same
floors or dorms, so that communal interaction builds a support system. The theory is
based on achieving ‘'critical mass" in which a group of like people, minorities, and gills
feel sustained and encouraged by their peers (NSF, 200:>a). In a similai technique,
middle and high school students are paired with college students and professional
women in novice/mentor relationships to allow young students to see flisthand how
school STEM courses relate to real world applications. In more than twenty ventures,
from "The Athena Project" (p. 180) to the "Team Approach to Mentoring Junior
Economists" (p. 215) these plans use the whole spectrum of education, media, and
business in their attempts to change the status quo.
After many years of effort, the NSF admits that the national statistics leveal
that much more needs to be done [to rectify the gender parity issues]

(NSF, 2003a).

The National Science Foundation has many programs attempting to deal with the
problem of low numbers of women working in the STEM fields but there are state
initiatives that are considered next.

State Efforts to Address Women in Technology Issues
In this section, we explore two state programs that have taken the initiative to
improve gender equity in STEM education. In Wisconsin. Welty and Puck (2001)
identity' a strong, technologically perceptive woman in then monograph. Modeling,
Athena. to find a metaphor to connect girls with STEM education and careers. They
present the Greek goddess Athena as the ‘'original inventor of all mechanical arts"
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(Welt> and Puck. 2001) in order to create a connection for women to the hands-on
w orld of technology. These researchers claim that many young women need a support
system to enter into the male dominated technology field. Welty and Puck (2001) list
ways to make technolog}’ related study more appealing to female students. The authors
assert that technology educators should recruit groups of girls in order to create a
supportive environment in the classroom and laboratory experiences.
Further, teachers should allows students to work in teams so that a communal
sense of understanding arises (Welty and Puck, 2001). One female engineer insists that
teamwork must be incorporated into technology related education in that "nothing is
done in isolation in the real world" (Jarvis. M. L. private communication, November 20,
2004). Schools should make the old ’shops* and labs into bright and inviting
laboratories with up-to-date equipment. Welty and Puck (2001) note that many female
students show great concern for the environment and societal issues. Teachers can
promote experiences that aim to support human needs, such as vehicle safety,
environmental conservation technology, or adaptive engineering, which stress how this
study helps humanity. Curriculum should connect technology use with the students'
everyday lives. Staff members should review the curricula, texts, audio-video materials
and required projects to the goal of making them gender neutral and avoiding "build and
smash*’ or ‘’build and compete** male oriented activities (2001).
In Connecticut. Silverman and Pritchard (1996) suggest. "Women respond better
to teaching which relates to their own lives and gives them encouragement about their
own abilities.** STEM courses can be taught in such a way that learned information is
applied to real experiences instead of being purely theoretical. One of the strengths of

50

modem STEM studies is the use of finanipulatives' and project based learning
experiences. 'Decisions about what kind ol objects to build and what aspects ol
technology should be considered valid are important lor attracting the inteiests ol both
boys and girls. The principles of technology can be learned as well from building a
house as from building a bridge" (Silverman and Pritchard, 1996) and students could
pick the type of construction that they wished to build.
Silverman and Pritchard (1996) believe that the middle school experience needs
to accent career awareness in order to connect the learning experiences to teal options to
earn a living. Silverman and Pritchard s (1996) study lound that, Most gills could not
picture themselves in technological jobs and were reluctant to be in classes wheie they
were one of the few girls. They had never seriously considered taking technology
education in high school. The fact that most girls could not pictuie themselves in
technological jobs reflects the barriers set by sexism and the failure of schools to
provide role models and positive programs to overcome steieotypes (Siheiman and
Pritchard. 1996). Further, young girls in elementary school “can picture themselves five
years older, but not much more" than that (NSF, 2003b). This means that these gills
need role models who feel success and enjoy STEM classes who are not much older
than five years older than the girls are; a seven-vear-old gill might benefit fiom a
buddy-student who is around twelve years old; a young female teenagei could gain
insights from a young woman who is a college student.
We have seen that young women can do very well in the STEM courses. They
participate in math, science, technology and engineering and not only hold their own,
they often excel. It is not that these students are incapable of finding success or are
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outclassed by the male students in STEM studies. The problem is that too tew young
women choose to pursue these fields. The NSF (2003b) is attempting to attract more
female students and is sponsoring hundreds of pilot programs to see it one ol these
plans might create a "best practice" that can be replicated across the United States.
Yet. for all the time and money spent on recruiting more women into STEM
studies and careers, it has not done much good. The previous section demonstrated the
fundamental need to understand better why technology related studies are ultimately
unsuccessful at reaching equity for women. Are the recruiting efforts of NSF and others
a case of too little, too late? Female students in the United States are educated in vastly
different schools with different types and amounts of resources. These girls face many
issues in their choices (or lack of a choices to begin with) concerning what to study and
possible future careers to consider so perhaps gender bias may be only one of many
possible explanations.
"From an early age. parents, teachers, peers, mass media, and society discourage
girls from becoming scientists...Minority women frequently face additional stereotypes
that clash with those of‘woman' and ‘scientist,' making the possibility of a career in
science more unlikely" (AWIS. 2004). This AWIS piece is a broad condemnation of all
the influences that a woman has to overcome to participate in science in America today.
These same influences are the basis for the low numbers of women in the whole
spectrum of STEM studies and careers.
Conversely. Carlson. Fouad. Jacobs. Krieg. and Peterson (1992) indicate that a
mother's being employed out of the house influences their daughter's opinion regarding
careers and family; especially when ‘‘daughters...have mothers happily working outside

52

the home [they] are more likely to seek careers in addition to marriage and tamilv.
Further. ‘’Both sons and daughters are less likely to have gender-stereotyped attitudes
about work if they come from dual-career homes (1992). These girls might be less
resistant to try non-traditional education and careers.
Since the late 1980s. technology education has become more mainstream and
less ‘’vocational*’ in content and curriculum (Haynie. 1999). In many states and
Canadian provinces, some courses ol technology education have been raised to the level
of pre-engineering similar to science, math, and computer sciences in the piepaiation ot
future technologists (Petrina, 2003). Although technology education has evolved during
the twentieth century, women have not been equal partners in the cunicula design,
teaching, or learning (2003). According to Welty and Puck (2001), some social gioups
and individuals are shut out from certain areas of study, either by chance such as class
scheduling conflicts or design, when guidance counselors tell girls that art would be
better a better choice for them than technology courses. W hen boys and girls lace
scheduling conflicts in high school boys are often guided to the STEM areas while gills
are more often offered art. music and language arts (Welty and Puck, 2001). Parental
intervention can clear up some scheduling problems but parents have to value the
courses' goals before they fight for their daughter's inclusion. Another of the structural
barriers is. ‘'equality of access... children from different social groupings getting into the
school system, or some particular level or portion of if' (Amove and Torres, 1999). If
people are not involved in the study of a certain field, it logically follows that they will
not pursue careers in these unknown areas. Further, if America is going to have more
women in the technology/science careers, female students need to get "into the

53

pipeline." The pipeline into technology related careers for young men and. hopefully,
more young women is higher levels of STEM courses (NSF. 2003b). which produce
"technological literacy." now the focus of technology education (ITEA. 2000). This
section considers how education could alleviate or ameliorate the gender divide in
STEM and technology education. As we shall see in the next section, women and men
have more than just the obvious physical differences. Girls and women start the
potentially career limiting enculturization process very early in life. Families, schools,
and culture influence girls in their choices, interests, and sense of self before second
grade (Schuman, 2003; Kandaswamy, 2003). which can limit their career horizons later
as we shall see in the next section.

Early Childhood Schooling
The previous chapter demonstrated the need to understand better early education
practices with the purpose of increasing gender equity in STEM areas through
awareness of possible career options and positive science, math, and technology
activities. Silverman and Pritchard (1996) write that young girls, in general, ’’learn well
in teams ... avoid confrontations, and ... compromise to reach solutions" (p. 134). This
seeming lack of independence in many girls can be a major roadblock to studying
subjects that are not what the rest of the girls are doing. As a group, young women tend
to work better in a collaborative environment. Armstrong and Leder (1995) cite that 'In
one experiment, the boys tended to negotiate time on the computer and each worked
separately on the problem while the girls in a group collaborated together." Schuman
(2003) says that, ‘it is interesting to note that many of these female traits are exactly
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those that led Horace Mann and others to begin to feminize teaching (p. 126).
Ironically, much of the recent engineering dialog is about how engineering schools need
to make their field more team oriented, less confrontational, while learning how to
compromise to reach successful conclusions (UCONN/Galileo Project Woikshop.
August 2. 2004).
The nurture of a child makes a deep impression on how7 one sees theii woild.
Through the ‘’formative years, children are bombarded with subliminal messages about
what kind of work is thought to be most appropriate for women" (Welty and Puck,
2001). AW1S (1995) cited a study that stated, ’’Parents tended to talk to their children
about careers that were consistent with their perceptions ot w hat is gendei-appiopiiate .
Children start making decisions about suitable career choices at an early age. By the age
of eight, males and females dismiss potential jobs as not gender appropriate (Bassavage,
1996). This early gender stereotyping is imprinted because ’’children's views of science
and engineering are not sophisticated, and their view ot their lole is coloied b\ labels
and myths such as ’’girls are not good at math (NSF, 200ja).
In Eager to Learn, Bowman, Donovan and Burns (2000) state that pre-schools
can have ’’the components of adult-child relationships that enhance the child s
development during the preschool years, and experiences affecting that development for
good or for ill. Sadly, there is a great disjunction between what is optimal pedagogicallv
for children's learning and development and the level of prepaiation that cunenth
typifies early childhood educators (Bowman et al, 2000). Often pie-kindeigarten
teachers do not need a license or certification by the state to teach. In some states, little
or no educational study is necessary for aides and teachers so many of these daycare
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experiences are babysitting with play and television (Bowman et al. 2000). As we have
seen, the socializing power of the media, especially television, is omnipresent and
virtually omnipotent (Kandaswamy. 2003). The thousands of images that children see
even day on the flickering screen are received without a developed ability to run the
information through a truth filter. Kandaswamy (2003) believes these media messages
are powerful because the images support the conditioning of men and women. To the
unwary, the media present the world as it ‘'ought to be” to the boys and gilds, women
and men. who watch (2003). If many of our children are placed before televisions as an
ad hoc babysitter, either in daycare or in homes, we can recognize that these children
are bombarded with cultural messages. Even if the television is not the key to some
daycare experiences, many children could have their minds better engaged.
"Important curriculum areas are often omitted from early education programs, although
there is research to support their inclusion... Methods of scientific investigation,
number concepts, phonological awareness, cultural knowledge, languages, and
computer technology all fall into this category" (CBASSE, 2000, p. 314) of preparation
for positive attitudes towards these topics. It follows that children who do not have a
broad range of educational experiences will be limited in their understanding of future
options. Schuman (2003. p. 133) writes that

by the age of two, research shows that

children tend to select toys and play games that are understood as gender
appropriate...Even when teachers set up gender-neutral environments and encourage the
children to initiate their own play...girls choose domestic themes ...and the boys are
full of action.” As children get older, the gender role identification and imposition get
harder to resist.
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The National Science Foundation spent over ninety-three million dollars in the
pursuit of a plan for systematic change in the ways of teaching science, math, and
technological literacy (NSF. 2003a). This intervention has slightly increased
participation of young women in high school technology education courses; one survey
in Wisconsin showed an increase of female participation from nine point torn peicent ot
‘'total enrollment for Technology education programs in 1985 to eighteen peicent b)
1999

(Welty and Puck. 2000. p. 1). While the number of female students appears to be

double the earlier enrollment, the reality is that the male participation dropped due to
cutbacks and lack of certified teachers, thus raising the girls’ percentage of total
students. There is little change though in this same study comparing the actual percent
of youns women who took part in technology education compaied to the pool ot all
female students in the state. In 1992. five percent of all girls in Wisconsin high schools
were enrolled in some technology related class while in 1999; six percent of all young
women were taking tech classes (Welty and Puck, 2000). One percent more is not a
significant improvement towards the equity goal ot fifty percent. This shows that the
number of female students was not really growing impressively but rather that the
population of males partaking of technology education courses was decreasing. Funding
technology classes is expensive but that is not what is stopping temale students from
participating in equal numbers. The next section explores messages that gills iecei\e
that are either encouraging or dissuading greater participation in technology education.
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Guidance and Role Modeling: Effects on Female Students
The previous section demonstrated the vital need to understand how societal and
cultural messages are transmitted to female students. One locus of this influence of
school-aged girls is the guidance counselors who have a great impact on course
selection and career exploration by students (Wisconsin. 2000). They are. in effect,
gatekeepers w ho are not ‘’communicating effectively with girls about considering
technology education and related careers" (Wisconsin, 2000). Most career and guidance
counselors are not advocating non-traditional career awareness or studies of technology
related fields (2000). One educator even pointed out that the phrase “non-traditional"
sends an uninviting message to young women (Slater, R. personal conversation, 2004).
“Many students reported getting little advice or information about technology education
from their guidance counselors" (Silverman and Pritchard, 1996). The counselors have
often shifted the female student's inquiries from technology classes like wielding or
manufacturing to art or theater (1996). In a Connecticut survey of female high school
students, Silverman and Pritchard (1996) found that, “the girls wiio said they wrere
discouraged [from taking further technology related courses] listed a number of
different people w ho had dissuaded them, including peers, siblings, teachers, counselors
and parents." There is also some residual bias against what used to be called ‘shop'
courses. ‘‘Some parents, community members, educators, and guidance counselors
perceive that technology education is not appropriate for students planning to attend a
four-year college or university" (Wisconsin. 2000).
Welty and Puck (2001) state that ‘‘girls and young women need to recognize the
breadth of career opportunities that are available and how they are impacted by

technology. Their career awareness needs to include the educational requirements,
working conditions, opportunities for advancement, and the average salaries associated
with the occupations that are consistent with their talents, interests, and careei
expectations" (Welty and Puck. 2001, pp. 30-31). They go onto identify school
counselors as key individuals in the effort to widen girls horizons (p. j>0) Guidance
counselors can play an important role in helping technology education lacult\
understand the career options that are available to young people and the academic
expectations associated with these options (p. 32).
With better guidance, girls can understand that they can aspiie to education and
careers beyond their own immediate upbringing. However, girls and young women
need role models to encourage them to make the break (Wisconsin, 2000); Role
models and mentors, especially family members, are powerful influences on females
(2000). Girls and young women do not see many women role models in technology
related fields: kiYoung women still see mostly men in scientific careers as well as
in...classes related to mathematics, science and technology (Wisconsin, 2000). It these
girls do not find positive female role models in STEM areas, then men need to cieate a
surrogate nurturing system to create a safe place for young women to find their
strengths and voices.
As we have seen, the deck is stacked against greater participation of girls and
young women in technology related subjects during their public school experiences.
This creates few female STEM college students, which in turn limits the number of
professional women in the whole range of science, technology, engineering, and math
fields. In order for women to get an equitable exposure to these areas, our schools need
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to offer positive, hands-on STEM studies at much earlier ages. The American
Association of University Women (AAUW) supports girls and young women being
encouraged to handle "tools and equipment [to] boost student interest in math and
science. Incorporating plenty of hands-on activities and offering girls ample
opportunities to manipulate often unfamiliar equipment spur girls' enthusiasm tor math
and science [while] internships and visits to science-related industries also increase
girls' involvement in math and science" (Hansen. Walker and Flom. 1995). Parents and
the greater society need to support all explorations in education for girls and boys so
that the ideals of America, freedom and equity in the pursuit of happiness, are attainable
for all. American girls and young women need better support to explore studies and
careers in STEM fields. Despite all the efforts to date, more study is needed to better
define successful teaching/mentoring strategies to sustain women in STEM and
technology education career paths as is suggested in the next section.

Unexpected Transitions: Moving Bevond Cultural Barriers:
Successful Strategies of Female Technology Education Teachers
It is clear that the existing attempts to increase female participation in the future
of our country through greater study and work in STEM and technology education have
not lived up to expectations. Perhaps one of the keys to this societal conundrum is in the
hands of women who have overcome the cultural barriers on their own terms. In order
to investigate women* s knowledge about this topic, a qualitative thematic qualitative
analysis (Rossman and Rallis. 2003) of women who have succeeded in becoming
technology education teachers was undertaken. This study helps improve our
understanding of the coping strategies of female technology education teachers who

overcame stereotypical cultural structures and messages to pursue non-traditional
careers. This study identified “triggering’* (Schlossberg. 1984; Schlossberg, Waters, and
Goodman. 1995) or pivotal events in their lives. The data recounted these events that
helped to focus the beliefs, self-concepts, hands-on skills, academic elloits, aspiiations.
and persistence of these female technology education teachers. This leseaich adds to
and supplements the existing literature base regarding women in STEM and technology
education.
The foundation for the conceptual framework is a construct derived from the
work by Schlossberg (1984) and Schlossberg, Waters, and Goodman (1995) in
combination with Kandaswamy (2003) as is displayed in Figuie 2.1.
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FIGURE 2.1. Conceptual Framework
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While Schlossberg (1984) wrote about transitions that adults go through in
careers, relationships, and life changes, the concept of transitions can be applied to the
transformation of young girls to women. Four areas of investigation supply data for this
stud}'. First, and perhaps most importantly, gilds, from birth to womanhood, live through
a long series of transitions defined by Schlossberg (1984) as "any event, or non-event
that results in change (p. 43) ... anticipated, unanticipated ... (p. 45) [in] relationships,
routines, assumptions, and roles'’ (p. 47). These transitions affect girls and women by
what Schlossberg. Waters, and Goodman (1995, p. 27) call the theory of the "Four
Ss“... situation, self, support, and strategies." Schlossberg et al (1995) define:

itei iWvi * utii iui \ W i

ft "Situation" as the way a person uses her past experiences and abilities

to deal with transitions and make adjustments due to the changes,
ft "Self as the way a person is helped or at a disadvantage due to her

personal attributes or resources in facing change.
ft "Support" as the many support systems that help a person undergoing

uiwi U ii 4 I

changes in her life.
ft "Strategies" as the way a person responds when facing change.

As noted earlier in this chapter. Kandaswramy (2003) states that girls and women
are confined to culturally accepted roles—such as mother, nurse, teacher, and
secretary—by ‘’social myths, conditioning, the media itself, deterrence’', and the
problem of "balancing.'’ Kandaswamy (2003) identifies:
ft "Social myths" as beliefs that brand women with stereotypes,
ft "Conditioning" as the subtle promotion of apposite roles for women

through commentary and role modeling by family members.
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community members, school peers, and the media to promote a stylized
or accepted way that women (and men) should look and act,
ft “The media itself" as the communication industries that produce news

and cultural programming that denies positive role models to young
girls and women by not covering stories regarding successful women in
technology, math, engineering or science studies, careers or industries..
4 ‘•Deterrence*’ as the way a culture channels girls and women away from
investigating technological areas ot study and work. School and the
home’* are two locations where females learn most of their concepts of
gender appropriate roles.
ft “Balancing*’ as the stress of maintaining multiple roles while child

rearing and striving for success in a career. This balancing act tends to
limit women's potential in career studies and choices due to family
raising and homemaking obligations.
Figure 2.1. is a graphic representation that focuses the lenses of Schlossberg,
Waters, and Goodman (1995) and Kandaswamy (2003) at the way women m the study
deal with the cultural messages and the transitional challenges to become technology
education teachers. This conceptual framework gave a basic philosophical grounding to
the study. This early conceptual model was enhanced (see Figure 4.2) as the participants
expressed themselves and uncovered new subjects that needed to be analyzed. The key
variables to discover in this study were the strategies that these women employed to
overcome obstacles successfully, find their place in a historically male oriented caieei,
and enjoy doing their jobs.
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The top left box proposes exploration into Schlossberg et al s (1995) "self
where the importance of one's work (or career), adaptability, learning style, abilities
and interests as well as socio-economic issues are investigated. Kandaswamv s (2003)
concerns about role-modeling and socializing activities/messages were incorporated
into this part of the model to represent the ways that a woman is potentially limited or
benefited by her personal skills, attributes, and resources in facing change. The "Self
box represents the research topics that shed light on the participants' self-image and
persona. Data was collected on these topics through the research questions that asked
the participants to reflect on their lives and career paths. These reflections were used to
discover the ways that these women made their way through many life transitions to
become who they are today.
The top right quadrant in Figure 2.1. the "situation," encapsulates the
investigation into Schlossberg et aTs (1995) concept of the "triggering" or pivotal
event(s) that cause transitions. These events set individuals on paths toward new futures
depending on her learning styles and aptitudes. What has triggered the transition? For
example, did the young woman find success in a STEM related subject? Does the
transition relate to early exposure to technical activities? Was timing a factor in these
women's career choice? Were these women ready to challenge the status quo? How has
the individual met similar transitions? Has tills woman weathered other transitions
successfully? Does the individual view the situation positively, negatively, or as
benign? Did these women see transitions as an opportunity to improve their lives? The
study considers the situational effects of Kandaswamv‘s (2003) gender socialization and
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role modeling in academia that limits or expands a girl's career horizons as a way to get
a deeper understanding of the transitions that these women experienced.
The bottom right-hand conceptual frame in Figure 2.1, "Support, identifies
Schlossberg et afs (1995) idea that people who like you and know what you can do,
help you feel positive about yourself. These supportive people—personal cheerleaders
in essence—provide encouragement, give a girl or young woman positive direction,
provide information, and resource materials regarding decisions before, duiing, and
after transitions. Flere strong female role models, mentors and guidance counselors
might help girls meet the challenges that Kandaswamy (2003) warns about in the
"deterrents'* by offering referrals, practical help, and a sounding board toi the gills
concerns and fears.
The last quadrant in Figure 2.1 shows "strategies** (Schlossberg et al, 1995). The
strategies that these women used to cope with their life transitions weie the unknown
variables in this study. Perhaps these women respond as individuals due to unique
personality traits in a way that might transform the situation or might promote adaptive
behaviors—getting additional training, practice or mentoring—that transforms the
person. Another possible response could change the meaning ot the transition tor the
woman, such as seeing STEM fields of study as an opportunity to find moie fulfilling
work and therefore a young woman becomes a trailblazer into a somewhat hostile
working environment. Yet another of Schlossberg et al*s (1995) possible strategies is
howr these women manage stress after it has occurred, such as relaxation, exercise, or
hands-on activities. Another transition, or more appropriately stated, a constantly
changing series of transitions that deeply impacts women today are career issues
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epitomized by Kandaswamy's (2003) ‘’balancing" of family and career. A key to future
research in this area could be how women formulate strategies to balance the needs of
family, mate, and household as well as maintain a career in technology education and
STEM fields.

Conclusion
This literature review illuminates these three points:
1. Women have been, and in some parts of the world still are. confined to
hearth and home. However for the past 250 years, or so, American
women and men have been working to advance gender equality.
2. Since its inception, America has turned the status quo upside down in
governmental organization, technological advances, educational systems,
and societal/cultural evolutions.
3. However, in spite of all these changes—including the women's
liberation movement of the 1960s-1970s—girls and women are still
mostly choosing not to pursue equal involvement in male dominant
STEM fields of study and work.
The gender inequity in these STEM fields confounds educators, researchers, and
policy makers. This area of research needs a new perspective. A new paradigm, a
change of focus, is essential: one that aims at something other than the efficacy of
recruiting techniques (NSF. 2003: AWIS. 2004: SWE. 2002) which succeed only
marginally. New research is needed that inquires what ”trigger(s)" or pivotal event(s)
(Schlossberg et al. 1995) encouraged women to become professionals in STEM careers.
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This investigation could use women's points o± view (Zuga, 1999; Goodwin. 2000) to
identify different paths that girls and women can follow to gain better equity in bettei
paying fields and at the same time help strengthen our country s future.
The research protocol to study this issue is explained in detail in Chapter 3. The
plan used for conducting the study is then presented. Data from this study may
ultimately add to the current knowledge base concerning how some women overcome
many cultural banders to achieve careers in technology education.

Need for Further Research
The literature review above indicates that there are many unanswered questions
regarding women's study of and entry into STEM careers and technology education
teaching. The whole topic of women in STEM fields is too broad for this study. This
research study was designed to try to understand the issues facing women when
entering a male dominated career such as technology education teaching and the coping
strategies that these women developed to overcome cultural roadblocks. The
groundwork for further research was developed through a synthesis of the liteiatuie
reviewed above in conjunction with a model provided by Schlossbeig, Wateis, and
Goodman (1995) in combination with the work of Kandaswamv (2003). This synthesis
provides a conceptual framework that might ultimately add to the current knowledge
base regarding strategies that women develop to overcome many obstacles to become
technology education teachers. These insights might give educators, and members of
society at large, tools to help interested girls and young women find success in STEM
and technology education studies and careers. More research is needed to start
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discussions regarding the best ways to guide girls and young women to participate and
persist in STEM and technology education. To this end. a small thematic qualitative
analysis was undertaken as discussed in the next chapter to study women technology
education teachers with the intent of discerning how these women successfully passed
through life's many transitions to achieve their desired goal. A synthesis of these
women's life strategies and the prior literature review produced indicators of successful
STEM subject navigation, which can inform future study.

CHAPTER 3

RESEARCH PROPOSAL
This chapter identifies the proposed research methods to be used in this study,
the conceptual framework, the design and method, the research questions, the
participants/data sources, and the data/measures/coding. The limitations and
conclusions of this proposal are discussed at the end ot this chapter. The resealch was
conducted through a thematic qualitative analysis of women who are successfully
employed in technology education teaching careers. The study is designed offer “the
deep richness of understanding" that is possible in qualitative research (Rossman and
Rail is, 2003). Rossman and Rallis (2003) identify distinctive parts in qualitative
research. First, the researcher is the both the instrument of and the recorder for the study
and. second, the researcher wants to develop knowledge about some part ot the real
world. Further, the researcher is not just a tool but also a “reflexive, reactive human
being participating in the gaining of knowledge (p. 35). Qualitative thematic analysis is
a technique that allowed me to hear and record the women’s stories of struggle and
success in technology education studies and careers to give some human connection to
the stark gender ratios from the ITEA (Wickes. 2005; Price, 2005). This data might
inform and encourage future researchers to find a bridge to a more equitable
participation of women in teaching Technology Education. This first section sets the
context for this qualitative thematic qualitative analysis.
As noted previously, the goal of this research is to see if American parents,
extended family, community members, educators, state, and national leaders should
encourage girls to explore studies in math, science, technology, and engineering m
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kindergarten to fifth grade before these students lock in their gender role bias. This
stud}’ examines the issues of ‘’chilly cultures” (Sandler and Hall. 1986). non-supportive
environments, childhood experiences and early education that could be some of the key
reasons why women choose not to pursue education and careers in the technology
related fields. Conversely, women who had STEM encouraging cultures, played with
boys and ‘’masculine” toys in their pre-school lives or looked up to same-gender role
models in STEM related activities during their formative education, might be interested
in pursuing technology related careers (Silverman and Pritchard 1996; Weltv and Puck,
2001; AWIS. 2004: Grant and Ward, 1992; Armstrong and Leder, 1999).
The research shows that there are many attempts to create recruiting programs to
encourage middle school age girls and high school and college age young women to
consider studies and careers in STEM fields (AWIS, 2004: NSF, 2002 and 2003a&b;
Weltv and Puck. 2001; Silverman and Pritchard, 1996) but these efforts seem to
improve the situation only marginally. In this context, this study sought to help identify
pivotal points, or transitions, in young girls* lives. Girls, from birth to womanhood, live
through a long series of transitions defined by Schlossberg (1984) as “any event, or
non-event that results in change (p. 43) [in] relationships, routines, assumptions, and
roles** (p. 47). The research attempted to discover what the causal events were that
trigger the study of “non-traditional” subjects and eventual employment in related fields
were.
Further, the participants were asked to identify stimuli that influenced their life
transitions. These transitions culminated with these women becoming technology
education college students and then teaching professionals despite cultural influences
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that often confine girls and women to choosing accepted roles, such as mother, nuise,
teacher, and secretary, by “'social myths, conditioning, the media itself, societal
deterrence." and the problem of "balancing' (Kandaswamv 200:>). This leseaichei used
these issues to encourage stories about "self* focused the individual woman s thoughts
about her needs and personal strengths (Schlossberg et al, 1995). These stories ^eie the
key to understanding the similarities in these women. The following section details the
research questions, which supplies the data for this inquiry.

Research Questions
The researcher specifically answers the following questions:
1. What are common themes in these women's lives and educational
experiences that can shed light on more efficacious ways to increase the
numbers of females participating in STEM fields in general and
technology education in particular?
2. How do these women create and utilize strategies to overcome the
gender barriers blocking their chosen careers?
3. What steps do the participants believe should be taken to attract more
women to technology education studies and careers?
The following section details the design and methods that guided this inquiry.

Thematic Qualitative Analysis Research Design
A thematic qualitative analysis approach was the design for this descriptive
research. Rossman and Rallis (2003) write that "qualitative research...are oriented to
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the natural world...tty to understand people through multiple methods ...with a locus
on context." that aims at "looking] at social worlds holistically" (pp. 8. 9). Further,
"qualitative researchers seek answers to their questions in the real world" (p. 4). this
means that the researcher needs to observe everything during the interviews and bring
the flavor of the interaction to the account of the interviews as a part of the data
gathering. Examining how women deal with male oriented sub-cultures and the
strategies that these women use to overcome cultural/societal barriers requires that we
study these transitions within the broader context of the lives in which they occur.
Additionally, examining the perceptions of these female technology education teachers
regarding their successful transitions to become technology education teachers are
phenomena that may be examined within the real-life context of the STEM studies field.
Further. Rossman and Rallis (2003, p. 104) write that qualitative research studies often
focus on "psychological roots" when examining individuals. The participants' "roots"
(p. 104) are at the center of this study with the interviews focused to examine how these
women came to their choices in the midst of their transitions. A thematic qualitative
analysis is classified by the type of research question posed, the extent of control an
investigator has over actual behavioral events and the degree of focus on contemporary
events. Also. Yin (1994) and Rossman and Rallis (2003) suggest a qualitative analysis
is one in which ‘how* or 'why* or 'how do you explain that phenomena* questions are
asked about a situation that the researcher has little or no control over.
This study meets each of the three criteria established by Yin with regard to
applicability of the thematic qualitative analysis approach to inquiry. First, the research
used qualitative open-ended type questions that encouraged the participants to answer
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more than just yes or no regarding how women, who lace societal/cultural barriers, use
their skills/attitudes/past experiences to successfully deal with transitions. Second, the
occurrence of women being a minority in technology education is a contempoiaiy.
continuing, chronic, and evolving phenomenon, which the researchei has little

(01

no)

control over. Third, this researcher has no control over the occurrence ol this
phenomenon in the lives of the women being studied in both a past and piesent peiiod.
In addition, according to Yin (1994). any research design must effectively establish both
validity and reliability. The following section of this chapter examines these concepts
with respect to thematic qualitative analysis design.
Yin (1994) writes that it is important to develop a qualitative analysis protocol
as a means of establishing the reliability of a qualitative analysis. By providing a
detailed set of procedures to be followed, the specific documentation of a qualitative
analysis protocol helps to insure that other investigators could repeat the study and
obtain similar findings. The protocol for this study is discussed in the
Data/Measures/Coding/Analysis collection activities section of this chapter.
A second tactic to enhance reliability is the development of a qualitative analysis
database (Yin. 1994). A qualitative analysis database serves to maintain information
gathered from the various data collection sources. For this study, the database included:
4 Interview audiotapes, transcriptions, and observation and interview
notes
# Focus group discussion audiotapes, transcription, and notes
4 Digital journals that cover a reflection time of fourteen (14) days. Since
the interviews were held at two-week intervals, these participants had
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insights or flashes from the past that might inform the second
interview. In addition, the journal incorporates a writer's technique to
generate random thoughts on a topic to loosen images that might be
trapped in the participants mind; this encourages a flow of
consciousness that reveals deeper meaning.
The next section describes the sequence that was followed to collect the data.

Participants/Data Sources
The first phase of this study was to recruit ten female technology education
teachers. Due to the scarcity of female technology education teachers, teachers that have
been found in Connecticut as well as one studying for her Ph.D. at Ohio State were
some of the participants. Initial contact was made with potential participants over the
winter. This notification was in the form of telephone calls and emails followed up by
an official letter inviting these women to be participants in the research study. The
participants were informed that their decisions and communications were confidential
and that they could withdraw from the study at any time. Follow-up phone calls and
emails were used to verify participation over the winter. I was only able to schedule an
initial meeting with six of the participants in which I introduced myself to the
participants and gave them an overview of the study. Distances and time constraints
made phone dialogs necessary with the other participants. I informed them of the
importance of the study and notified them that they had four obligations.

74

Each participant would:
1.

Participate in two personal interviews, one in person it possible, one
follow-up by telephone. Each participant was asked a series ol research
questions to obtain data concerning the transitions in their lives.

2.

Maintain a digital journal: Participants were asked to create a daily
journal over a period of fourteen (14) days to jot down thoughts and
reflections concerning their life experiences from earliest recollections
to the present regarding influences on their career choices.

3.

Conduct ‘'participant validation* (Rossman and Rallis, 2003, p. 69):
Each participant were given transcripts of her interviews and asked to
clarify, check for accuracy, and expand upon the topics that are captured
in the transcription.

4. Participate in a focus group discussion with all members: Several
members met after reviewing the raw data collected to date so as to
member check the data and ideate further connections.
A tentative schedule for the interviews and locus group was cieated with input
from the participants. Yin (2003) writes that interviews are indispensable sources of
qualitative analysis information. The in-depth interviews were semi-stiuctuied with
open-ended questions to permit for flexibility and exploration of meaning (Meniam,
1998) yet not too restrictive if the participant wished to elaborate or add to the data in
unforeseen ways. The prepared instrument probed specifically how these women
followed their aspirations and ultimately persisted in becoming technology education
teachers. This portion of the research encouraged these women to raise their voices to
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be heard concerning their experiences in technology education. The participants were
asked to share their perspectives on changes—micro (in Technology Education) as well
as macro (in the United States)—that technology education teachers and the culture
need to make so STEM and technology education courses are more appealing to more
women. These interviews were audio taped.
Each participant kept a digital journal. There was no prescribed format for the
participants to follow although the reflections were based on the theme of "life
transitions...how I evolved to who I am now." A basic layout was offered if a
participant wanted some direction. Participants were encouraged to write whatever they
wanted about their experiences and feelings as they happened throughout the two-week
study period. This flow of consciousness technique allowed the participants to write and
think without intrusion by the researcher as well as allow time to let images, thoughts,
feelings, and impressions float to a conscious level. These writings give background,
color, or supportive dimensions to the interviews. The women who participated in this
study are profiled further in the following section.

Participant Profiles
The following section shows Table 3.1. which identifies the demographic profile
of the participants.

Table 3.1. Demographic Profile Of Participants

Age

Ethnicity

Degrees Earned

Degrees

Exp.

CT

51

Caucasian

BS/MS

Tech Ed

11

Lateral
Into TE
Yes

Brit

CT

39

Caucasian

BS/Alt Cert

Engineering

3

Yes

->

Cat

CT

28

Caucasian

BS/MS

Tech Ed

4

No

4

Dawn

NC

32

Caucasian

BS/MS/PhD

Tech Ed

19

No

5

Eva

NC

38

Caucasian

BS/MS/ ABD

8

Yes

6

Fiona

CT

53

Caucasian

BA/ BA Biology

English
Tech Ed
EdD
Biology

7

Yes

7

Gina

CT

43

Caucasian

BS/MS+

20

No

8

Hanna

CT

38

Caucasian

BS/Alt Cert

1

Yes

9

Jan

CT

26

BS/MS/ABD

1

No

10

Kate

MA

44

Asian
American
African
American

Tech Ed
Social Studies
Engineering
Tech Ed
Tech Ed
Tech Ed
Ed Admin

17

Yes

Alias

State

1

Anna

2

BS/MS/PhD

This chart describes the demographic profile of the participants. The alias column gives
an anonymous pseudonym to connect these individuals with theii quotes. The state
column indicates where this individual works. The approximate age column indicates
the participant*s age. The ethnicity column specifies the individual s ethnic group. The
Degrees Earned column indicates the educational degrees earned by the participant and
the Degrees column points out in which discipline the degiee was awaided. The Exp.
column indicates the participant's years of teaching experience in Technology
Education. Lateral into Technology Education is a teim used b\ technology
educational teachers to indicate that a technology education teacher came into the
profession from some other endeavor. The opposite of this is referred to as lineal where
a person goes direct from high school to college to teaching technology education with
no alternate route to the profession.

This table summarizes the participants* demographic information. This
information was used to identify similarities and differences in the life experiences of
these women in later sections. Very few women teach technology education. In order to
find participants, resource personnel at Central Connecticut State University (one of the
few New England post secondary institutions that prepare Technology Education
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teachers) and Mr. Greg Kane. Technology Education Co-coordinator at the Connecticut
State Department of Education, were contacted. This led to one female teacher. She in
turn had a network with several other female technology education teachers to add to
the study. Two other participants were discovered at the ITEA annual conference at
Kansas City. Missouri in April 2005. The last four participants were found through
networking with colleagues at the 2006 ITEA conference in Baltimore.
This is a case of purposive sampling with a dash of ’’snowball** or chain
sampling (Patton, 1990). Purposive sampling or non-random sampling, while not as
rigorous as random sampling, allows the researcher to gather data from specific people
or groups who might be part of a minority in a specific social situation or in a particular
job. system or activity (Patton, 1990). Patton further defines chain sampling as one that
"identifies cases of interest from people who know people who know people who know
what cases are information-rich, that is, good examples for study, good interview
subjects" (Patton, 1990). One limitation to using "snowball" sampling is the possibility
that the that women in technology education who agree to participate in the study may
be different as a group from women who would not agree to take part, or who wouldn't
come to other participant’s minds as somebody to recommend as a subject. The women
in this study, as a group, may be a statistical peripheral set instead of representative
members of the majority. Only wider demographics in future quantitative research will
calibrate this study.
As the study proceeded, the participants were asked to review the researcher's
notes to be sure that a correct understanding of then words was recorded. This took
place during the analysis stage of the study, which is described next.
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The strategies used for data collection activities in this study provide tor
‘’participant validation.” ‘’trustworthiness.” and ’’triangulation' procedures (Rossman
and Rallis. 2003. p. 69). The researcher convened a focus group to evaluate the
trustworthiness of the data. This focus group, made up ot three participants, were the
one of the sources of participant validation also known as member checking, which is
the reviewing of the preliminary themes and patterns that the researcher discovers in the
initial analysis (Rossman and Rallis. 2003. p. 69). The tocus group was enjoined to
corroborate or amend the early analysis to ensure accurate data. In order to cieate a
visual impression of the data, the researcher created a ‘’concept map' (Rossman and
Rallis. 2003, p. 284) based on the in-depth interviews to direct the focus group towards
discussing key points from the raw data. This concept map guided the discussions of the
focus group, allowing for side trips that the participants think are valid for the study.
This group of three women and the researcher acted as an avenue for deeper study ot
the experiences of women working in technology education. This group was audio
taped.

Data Collection
Each participant was interviewed twice. Several interviews were live, tace to
face, though most were completed via telephone due to schedules and distances. All
second round or follow up interviews were conducted by speaker telephone. The fortyfive to sixty minute interviews were audiotaped and transcribed. Three members (Biit.
Fiona, and Jan) of the study gathered in a focus group discussion that lasted over three
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hours on October 28. 2006 at the researcher's home in Brimfield. Massachusetts. The
group discussion was also audio taped and transcribed.
Data was gathered from the respondents who answered open-ended questions
designed to gain insight into their perceptions regarding ways in which they faced life's
transitions. Further data was obtained by reviewing digital journals that the participants
wrote for fourteen days based on the theme of “life transitions. ..how I evolved to who I
am now." This data was reviewed extensively to discern topics, patterns, and themes in
a systematic method as is explained in later sections devoted to the patterns and themes.
The following section describes the qualitative sample.

Interview Sample
This is an intentionally small research sample to serve as a pilot study. This
study's ten participants represent a tiny proportion of the female technology education
teachers in America whose true number is vague at best. Estimates of trained,
employed, female technology education teachers in the United States range from
approximately seven hundred to possibly four thousand compared to the twenty-five to
thirty-five thousand male technology education teachers (Meade and Dugger, 2004;
Price. 2005. Wickes. 2005). Since these women are both scarce and officially
uncounted, this researcher chose a qualitative investigation to bring this issue to light.
This is a case of purposive sampling with a dash of “snowball’' or chain
sampling (Patton. 1990). Purposive sampling or non-random sampling, while not as
rigorous as random sampling, allows the researcher to gather data from specific people
or groups who might be part of a minority in a specific social situation or in a particular

job. system or activity (Patton, 1990). Patton further defines chain sampling as one that
‘'identifies cases of interest from people who know people who know people who know
what cases are information-rich, that is. good examples lor study, good interview
subjects" (Patton, 1990). These women were interviewed with the following dynamic
research instrument that had. at its core, the property ol being easily dispensed w ith il
the participant chose a different route or another direction lor the discussion. The
second round of interview questions both circled back to clarify issues in the
researcher's understanding and covered new areas that the participant and reseaichei
had uncovered in round one.
Research Instrument. This research study wras designed with specific questions
in mind. The next section of this paper details the specific research to be explored
throughout the study. The proposed first round research questions follow. These aie
only a potential guide in that qualitative research interviews are often “high-jacked’—in
a positive way—by the participant’s world view, understandings, or need to fill in
detail. Rossman and Rallis (2003, p. 176) call this "open-ended techniques" in which
the researcher needs to allow the respondent to take the interview to thoughts and
memories that mean something to the participant. Over the course ol the two inteiviews,
the participant will be encouraged to address as many ol these questions as possible.
The second interview, by telephone, was multi-staged. The basics ol the fust
interview were reviewed with the participant to ascertain meanings oi undei standings
that need clarification. The second stage involved questions not covered in the first
dialogue. In addition, the researcher encouraged the participant to reflect upon the
feelings and thoughts uncovered by the fourteen-day digital diaries.
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This group of prompts relate to situation related behaviors: triggers, timing,
control or role change:
1.

Please tell me a story of how you got into technology education.

2.

What do you remember about your educational experiences/classroom
experiences?

3.

What were pivotal or causal events that caused you to complete a degree
in Technology Education?

4.

How old were you when this happened?

5.

Was mentoring or role modeling an influence in your choice of study and
career?

6.

Did the gender of your mentor(s)/model(s) affect your interest and
participation?

7.

Was mentoring at certain levels of education more efficacious in guiding
you to choose this career?

This group of six questions relate to self-related data: personal, demographic,
stage of life information:
8. How did your personality, talents, interests, or background affect your
choice of career?
9.

What personal attributes and strengths do you have that helped you take
this less traveled career path?

10. How would you characterize your learning style—what is special about
your learning sty le that helped you to persevere in technology education?
11. How did you deal with people's reaction to your choice of study and
career path?
12. How did a support group of women help you succeed in technology
education?
13. What kinds of childhood play did you enjoy?
14. Were there specific playmates, games, toys, or activities that helped
shape your later interests?
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This group of five questions probe to support related issues: types, functions, or
measurement of these women by their significant family members and role models:
15. Were you supported in the goal ot becoming a technology education
teacher? By whom?
16. How did a mentor or a role model affect your choice of career?
17. Were you ever aware of a ‘’chilly climate’' in schooling, college, or
work? How did you react to this?
18. Were there any people who tried to dissuade you from your career goal?
How did you deal with them?
19. Were there family issues in your career choice? What were they?
This group of seven questions relate to strategies related techniques (modit\ ing,
controlling or managing) that helped these women deal with theii life choices as v-ell as
the resulting societal/cultural pressures:
20. Did you need to overcome cultural/societal obstacles in order to
succeed?
21 Did you have to resist pressures in order to maintain interest and to study
technology education?
22. Did you feel a need to plan and work out a ’’balance* between work and
home life?
23. Did you ever work to change the culture of your work situation? How?
24. Was there stress caused by choosing a non-traditional caieei path. What
techniques did you use to deal with the stress?
This question puts the participant squarely in the center ot this research:
'>5 What steps do vou believe should be taken to attiact moie women to
technology education studies and careers?
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Data/Measures/Coding/ Analysis
This section identifies the system that was used by the researcher to gather,
measure, code, and analyze the data. This qualitative research was based on a blend of
‘■grounded theory", which, according to Chamberlain (1995) and Becker (1993), is a
theory that emerges from the data and a construct based on the life transitions theory of
Schlossberg. Waters, and Goodman (1995) and cultural message theory of
Kandaswamy (2003). This researcher discovered trends or commonalities in the female
technology education teachers' life transitions through interviews, journals, and focus
group discussions. These trends and the teachers' own points of view generated
suggestions for more study. The trends were discovered through data analysis.
Miles and Huberman (1994) write that “data analysis consists of four linked
processes: data reduction, data display, conclusion drawing, and verification." Data
reduction was done by coding, which, as Rossman and Rallis (2003) write, is a careful
thought process looking for “evidence of a category or theme" (p. 285). The data
display are excerpts from the transcripts with coding that indicate possible themes or
categories. As Miles and Huberman (1994) state, “Coding is analysis" (p. 56).
The data analysis was conducted utilizing a combination of analytical methods.
The researcher's model is a construct based on the life transitions theory of Schlossberg,
Waters, and Goodman (1995) and cultural message theory of Kandaswamy (2003). This
construct is adaptable to the direction of the interviews and was used to generate etic
categories of data, while a holistic approach, w’hich includes the participants' emic
understanding of the categories and trends, was employed to generate portraits of these
women (Rossman and Rallis. 2003). The analytic technique used for the interview data
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was ‘’descriptive analysis" (p. 302) based on carefully recounting the course of the
interviews as well as the behaviors and non-verbal communication of the subjects in the
face-to-face interviews. These methods are interwoven in the final report to tell the
story of how these women overcome cultural banders to pursue careers in male oriented
careers: in this case, technology education.
The resulting study is more than just a descriptive account of female technology
education teachers' lives. The study gathered data through interviews, journals, and a
focus group discussion. While analyzing the data, this qualitative leseaichei needed to
maintain conscientious attention to the 'emic' versus ‘etic’ points of view. The ”emic
perspective" (Rossman and Rallis. 2003, p. 48) uses the ’’insider s view and voice."
While the participants have their own understandings of their lives and choices, the
researcher can only observe from an outside or etic perspective (p. 48). The
researcher utilized etic coding to organize the gathered data but also asked the
participants to use their own emic view when reviewing the raw data as to expiess their
new understanding of themselves and of their transitions through-out their lives.
The participants took part in two semi-structured interviews each. The fust
interview was done in person or by speakerphone to develop a positive working
relationship and allow the researcher to gathei clues that might inform his
understanding of the participants' meanings. The follow up interview was conducted by
telephone due to travel and time constraints. The participants were very willing to find
an hour of time free when they just had to answer the phone compared to several hours
of travel for one or both the participant and the lesearchei.
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For three participants, the first interview was conducted in a quiet space
convenient to the participant that the researcher reserved to enable audiotape recording
the interview. The seven additional primary interviews occurred at a time when these
bus}’ women (mothers, spouses, teachers, and professionals) could schedule a quiet hour
of their time. Brit was actually interviewed for her second round from mv home while
she sat on a mountain top in the White Mountains of New Hampshire—the marvels of
technology and a centering moment for a very busy woman.
Impressions and non-verbal forms of communication (facial expressions, body
language, nervous laughter, etc.) were detailed in the researcher's log. A set number of
questions were covered in the first interview with time for the participants to expound
on the questions and personal perceptions regarding women in technology. After two

memories from their life experiences, the second interview was accomplished by
speakerphone and tape recorder.

i

vihi

\\

weeks, in which participants kept a log regarding thoughts on the interview topics and

The participants received copies of the raw data (interviews) to validate the
researcher's transcription and to encourage additions, deletions, or clarifications. The
participants were debriefed after they read the data, some by telephone others by email.
Then the participants were invited to contribute to a focus group of as many members of
the group as could be assembled to review the researcher's perceptions of the data and
his conclusions to seek better accuracy, correct potential errors, and deepen the
researcher's understanding.
Data obtained from these instruments was used to examine the perceptions of
these female teachers. Data was gathered as to how their upbringing, education, and
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normalizing pressures of the American culture have influenced their career choices.
This was done in light of the established conceptual framework of personal transitions
as espoused by Schlossberg et al (1995) and Kandaswamy (2003). The data was
disaggregated and analyzed for each respondent separately. The accumulated data was
then categorized and analyzed to discover similarities and patterns. Chapters 4 and 5
detail the data and the key findings of tills study. Although this qualitative study was
comprehensive, there were limitations inherent in the design, which will be discussed in
the following section.

Limitations
This study has limitations. First, in order to study the phenomenon of the women
overcoming the barriers of a male dominated subculture within the boundaries of its
context, a thematic qualitative analysis design was chosen. Therefore, the number of
subjects chosen for this study is small (n=10), in this case ten participants. Yin (1984)
distinguishes between "analytic generalization" and "statistical generalization.' He
notes that findings from thematic qualitative analysis research are generalizable only to
theory (analytic) and not to the broader population (statistical) (1984). Therefore, this
study is but a signpost directing future researchers to a topic in need of moie stud\.
While the open-ended questions of this instrument were designed to elicit the
participant's opinions and understandings regarding their personalities and their career
choice, this is a new data collection device and has not been used in other research
studies. The data collected in this study comes from interviews with the participants.
Yin (1984 p. 85) identifies an intrinsic drawback in that. ”interview[s] should always be
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considered verbal reports only. As such, they are subject to the common problems of
bias, poor recall, and poor or inaccurate articulation. Again, a reasonable approach is to
corroborate interview data with information from other sources." The focus group was
used to both sharpen the participant's focus and to check the researcher's accuracy and
understanding regarding the collected data.
This research was designed to identify ways in which aspects of these women's
lives were affected by family, education, and the American culture. As such, it is

in

difficult to determine exactly what were the stimuli or causal events that shaped these
women's worldview that not only allowed them to pursue non-traditional studies and
careers but also made them who they are today. Thus, a limitation of this research is the
difficulty in establishing a causal link between the participants' experiences and their
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H'U

choice of career.

Conclusion
The purpose of this thematic qualitative analysis is to examine how female
technology education teachers overcame barriers of a male oriented culture to pursue
their careers. The research design, methodology, sources of data, and data analysis
procedures used to generate data were described within Chapter 3.
Given the current state of women in technology education, it is hoped that this
research can help us understand how some w omen have adapted to the situation,
discov ered some strong persona within themselves, found support for their growth into
their chosen profession, and developed strategies to overcome the cultural biases that all
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too often constrain American women's potential. This research proposal was acted upon
and the resulting data and findings will be reported in Chapter 4.

Addendum to Chanter 3: Interview Protocols and Questions
These protocols were used in this thematic qualitative analysis lor interviews
and observations:
1.

Participants were informed of the goals and procedures of the study.

2.

Participants read and signed UMASS style consent forms to participate in
qualitative research.

3.

The participant was seated in a quiet, safe zone of her own choosing in which
the interview was conducted and recorded.

4.

Live interviews were tape recorded while the researcher took no notes. The
researcher sat at quiet attention in a heightened state ol obsei\ation toi
approximately forty-five minutes to an hour. Immediately upon closing the live
interview, after thanking and releasing the participant, the researcher taperecorded his observations and recollections ol place, atmosphere, non-veibal
communication, hesitations, and facial responses to give a thorough airing ol the
researcher's immediate perceptions. Phone interviews allowed the researcher to
take notes as well as tape record without disturbing the participant. These notes
improved the researcher's understanding participant's discussion points so the
researcher was able to track down the data on the transcripts to clarify and
expound
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5. The researcher was inconspicuous as possible and sat approximately at 90
degrees (Figure 3.2) to the participant (such as a corner ol a room with an end
table adjacent to the chairs) with the tape recorder's microphone at a close but
unobtrusive spot.

-►
i* %

Participant

▲
Researcher

1

iVU

Table
and
Microphone

Figure 3.1. Research Setting
1. The researcher asked questions while continually monitoring the respondent to
assure that she was given enough time to get her thoughts into words at her own
pace on the particular topic being explored. The researcher used prompts such as
‘‘Could you explain that.. .Please tell me more.. .How do you know [or
understand] this..." This interview process

was

much like a dance step—two

steps forward, one back—with the researcher attempting to get complete
reporting from the subjects.
2.

Subsequent interviews were accomplished over the phone due to the great
distances between the participants and the researcher. The researcher used a
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speakerphone and cassette recorder to record and iully reconstruct the dialog
with the participants. Participants acknowledged and approved the taping ol the
telephone conversation. The researcher used the earlier interviews as a starting
point for an open-ended exploration ol what the participant understands ol hei
life transitions both reviewing the first talk and adding new questions that aiose
from the first interview.
The analysis was ongoing and ‘’reflexive’* (Rossman and Rallis. 2003, p. p.35)
which means that the researcher had to consider his orientation, beliels, and biases to
the topic in order to guard against skewing the conclusions. Constant leflection thiough
the lenses of the conceptual model was used to focus the data collection, analysis, and
conclusions.
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CHAPTER 4

FINDINGS OF THE STUDY
Introduction
The purpose of Chapter 4 is to present and discuss the findings of this research
study. The findings from this study are intended to provide insights into the
participants' perspectives, in their own words, that might shed light on how better to
encourage females to aspire to enter and then actually to enter Technology Education as
a profession. This qualitative study is based on a purposive sampling of ten female
technology education teachers who were identified in Chapter 3. The interview and
observation protocol described in Chapter 3 was used to collect and analyze the data
gleaned from the research questions
This chapter is divided into four sections. The first section of this chapter
describes the data that was compiled from the research. The second section explains the
development of themes and categories. The third section of this chapter reports on the
key findings of the study including the final analysis of the integrated data collected
from interviews, observations, digital journals, and transcription analysis. The fourth
section provides a summary of the chapter.

Research Data
There were several striking similarities in the developmental stages of these
women. Mam participants remember being at ease when playing with boys or even
mostly boys in their families (brothers or cousins), in their neighborhoods, and in the
playgrounds at and after school. All the women remembered playing active, outdoor

games with only boys sometimes and boys and girls at other. Two ol the respondents
confessed to being loners in their youth but were the “Go-to-Guv (sic) (Brit and Cat) in
their spheres of friends today due to their technical skills in digital technology,
automotive issues, as well as carpentry concerns. Many of the women recalled, in
addition to pursuing and being comfortable with “boy activities, enjoying the
stereotypical “girls things'* such as playing with dolls, playing house, and having girls
as best friends. Cat said she did not have many toys and that she still believes the best
toy is the imagination."
Another significant strand with these women was the memory of and the
continued sense of “inquisitiveness" or curiosity. These girls had the spark ot keen
interest to see how things worked, how things were assembled, and how to take apart
and reassemble engines and other devices. This sense ol cuiiosity is leflected in theii
lives now as many of the women are building and re-modeling homes, paiticipating in
local, state, and national programs and organizations that offer workshops that teach
technical knowledge, pedagogical techniques, and student driven education and
competitions. In addition, these women want to know “where the flash comes from" in
higher education as several members of this study have or are pursuing highei degiees.
Most of the women had significant relationships with male eldeis especially
their fathers and grandfathers. These relationships were very positive, remembered with
a smile (or lilt) in the voice remembering shared activities, family cross-countrycamping trips, and the games they played. Here, too, the first memory of hands-on
exploration and learning was often with this male figure. Two of these women
remembered that their fathers were unable to share the hands-on projects directly with
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their daughters and sons. The reporting participants said that this was because their
fathers' could not overcome their obsession with neatness and accuracy (“He was such a
perfectionist that he really didn't want to deal with [us kids]...*') (Anna and Brit). Oddly
enough, this only made these girls want to learn to work with tools and materials “just
like Dad." Most of the participants immediately marked their fathers as their number
one role model. Those who did not identity their father as their key role model either
had a separated family (through divorce, death, or physical separation) or had another
male as their key role model (grandfather).
Furthermore, these women remembered that most of their mothers were
supportive or even very encouraging to their daughters exploring non-traditional
activities. Cat remembered her mother as being the key role model in her life. Fiona
said that her mother was just “directive" and as an aside, laughingly took pride that she.
the daughter, was the better cook. Positive connections with their mothers were the
norm for the majority of the respondents.
School and early education memories were both fond and harsh for these
women. Some remembered the good times playing outside, baseball, football, and “kick
the can." Others remembered social gaffs, snubs, feelings of inadequacy, and
embarrassment. Some remembered both the bitter and the sweet. With all the baggage
of public education, still these women remembered those teachers and staff members
who made differences in their lives.
Every participant remembered being proficient and/or “really liking" math or
science courses. The distribution was fairly even with seven women remembering
science as being one of their top favorite academic courses while eight of the

participants recalling math as one of their best subjects (Fiona recalled that geometry
should not be called math because she loved geometry but she hated math). A few
respondents recalled that both math and science were favorite courses.
Guidance counseling was one very important aspect of middle and high school
that most of the female participants thought was potentially very powerful in assisting
girls/voung women to follow their dreams. Three of the ten members mentioned that
their female high school guidance counselors were important or very important in
supporting these girls' study of wood manufacturing, architecture, and drafting/CADD.
Gina recalled in her journal that “[My] guidance counselor asked what courses I would
be interested in...told her woodworking jokingly, and much to my surprise she insisted
on putting me in there (which was rare in the late 70's to have a female in this course)."
However, many of the remaining respondents were less than complimentary at
best. Dawn said, “I must say I was discouraged by my guidance counselors," “no use"
indicated Fiona. Many more responses were more than scornful in their memory of their
school-to-career guidance counselors. Cat replied, “They didn't know me," Eva
answered that “counselors don't do anything," Dawn further said “they were not
helpful." Hanna recalled that “both middle school and high school were male
[counselors]. And no they were not the least bit helpful". In response to a follow-up
question. Brit emailed. ‘T wouldn't know my guidance counselor if I tripped over them"
(sic). She included this face :-(in her message twenty plus years after the fact. Most felt
that their guidance counselors did not know them: Kate recounted that “[H]e suggested
I apply to beauty school. A statement that shocked me as well as confused me." (sic)
This student had shown aptitude and interest in architecture.
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The participants were very willing to share their memories of their lives and
educational experiences as is detailed in the following section.

Category Development
Data from interviews, transcriptions, and journals were analyzed and sorted into
topics, themes, categories, and patterns. Rossman and Rallis (2003. p. 283) warn that
“analyst constructed categories'* do not necessarily match-up with the “categories of
meaning" used by the subjects. This is the classic tension between emic and etic
meaning. With this in mind, the participants were asked to validate the researcher's
understanding (the etic) of the themes and categories. As Rossman and Rallis (2003, p.
278) state that, qualitative “studies use both categorizing and holistic strategies." The
categorizing phase seeks to organize the data to find “patterns and themes" (p. 274) that
help the researcher interpret the gathered information to “...search for alternative
understandings" (p. 279). The holistic phase is all-encompassing and depends on “thick
description" (p. 275) to answer the question: “What is happening here?" (p. 275).
Topics of the interview were wide ranging. The participants reflected on
subjects from family life, early childhood, primary through tertiary education,
influential role models, life experiences, skills and interests through to motivation,
guidance, career choice, the balancing of career and family and plans for the future.
The researcher observed several developing themes from the discussions. Early
childhood self identity, choice of play, and interaction with playmates seemed to
prepare these women for comfort in interacting in male dominant experiences. Family
support and parental, especially paternal, encouragement seem to play a big role in

allowing these women to feel more at ease with using tools and machines that are
considered male objects in the American culture. Direct and indirect male role modeling
involving tool use. workshops, and home-improvement activities appears to have
engaged the girls who later became proficient in tool use themselves. Mothers were
often in support roles. Mothers might not actually use the tools and build with the girls,
but they either encouraged their daughters to explore non-traditional activities or
benignly allowed them to investigate activities and educational experiences that were of
interest to their daughters.
Other recurrent themes in the interview responses include the recollections that
male technology education teachers, in middle school, high school, or college, took
these girls/young women under their wings or recognized, supported, and rewarded
their talents, skills, or abilities in technological fields. The participants were supported
and positively challenged by some male technology education faculty members at many
stages of the women's educational/emotional development.
Direction from guidance counselors was crucial for three of the study's
members when their interests did not line up with the traditional home economics or art
classes. The female guidance counselors said “go for it" when the young women chose
to participate in automotive shop, woodworking, and architectural drawing courses.
The resultant categories, or over-arching (umbrella) concepts, include the
proposition that these women are comfortable with fluid gender roles, multiple ways to
interact with information, materials, tools, and learning, as well as being a •‘jack-of-alltrades.” There is some quality of the nurture/nature debate in that these girls/young
women/ women had some degree of interest in the hands-on activities that their fathers
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and male role models in addition to the exposure to these experiences. These women
w ere able to create their own reality or worldview that demanded the development of
strategies to cope with a cultural collision of their interests in the face of societal norms.
These women were and are able to coexist with the predominantly male students and
teachers by "being fluid in gender roles." and finding their own path to a career that has
been regarded as a traditionally male field. The synthesis of these topics, themes, and
categories will be unveiled as patterns that might shed light on educational policy and
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cultural expectations.
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The ten female technology teachers participated in two rounds of semi-focused
interviews conducted by the researcher. Gay and Airasian (2000) state that interviews
are "a joint construction of meaning between the researcher and the participant" (p.
219). Transcripts of these interviews w'ere coded to collect data regarding Ikwv the

teachers themselves perceived the ways that their lives may have been affected by their
upbringing and their role models. An analysis of survey data gathered from the
I

I

teachers* written reflections, interviews, and focus group discussion are included in this
chapter and is used to report findings that address the three key research questions.

Initial Descriptive Categories
Some of the key descriptive categories that changed due to the interview data
are portrayed in Table 4.1.
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Table 4.1. Key Connections of Participants

#
Alias

Tom
Bov
id’
yes

Male
Playmates
Yes

Math or
Science
Affinity
Math

Male
Games
yes

1

Anna

Male
Relative
Dad

~>

Brit

Dad

yes

Yes

Math

yes

no

HS Teacher

no

3

Cat

No

No

Math
Science

yes

yes

Dawn

Granddad

Yes

Math

yes

no

5

Eva

Dad

yes

Yes

Math

yes

yes

6

Fiona

Dad

yes

Yes

yes

no

7

Gina

Dad

yes
and
no

Yes

Science
Geometry
Science
Geo/Trig

HS Teacher
College
Professor
HS Teacher
College
Professor
Colleague
College
Professor
HS Teacher

yes

4

yes
and
no
yes

yes

no

Middle School
Teacher

yes

no
and
yes
yes
and
no
yes

Yes

Science

yes

no

Yes

Science

yes

yes

College
Professor

no

Yes

Math
Science

yes

no

College
Professor

yes

8

Hanna
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Jan

Dad
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Kate

Dad
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Male Role
Models
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Support
no

Sports
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no
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no

no

This chart describes several of the key connections that the participants had in their
early childhood through their youth and into adulthood. The alias column gives an
anonymous pseudonym to connect these individuals with their quotes. The male relative
column identifies who was important in the participant's early childhood. The 'Tom
Boy“ column indicates how the participants classified themselves as they reflected on
their own youths. The yes and no and the no and yes reflects that the respondent first
indicated one response then later refuted the first answer. The male playmates column
indicates whether the participants usually or often played with male playmates when
younger. The math/science affinity column was to determine if the participant felt that
she excelled in one or both of these topics. The male games column indicates if the
participant enjoyed playing ‘'male*’ games such as football or baseball as a girl/voung
woman. The sports column describes whether the respondent participated in organized
sports. The Male Role Models column indicates the male technology education teacher
or college professor who supported the participant in her pursuit of a technology related
education. The Counselor support column indicates if the participant believed that she
had been given support from the school counselors for her exploration in technology
education.
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These descriptive categories that led to a deeper analysis ol the interview data
and in conjunction with the remaining categories and topics were used to develop the
following conceptual model.
The next section examines a conceptual model that attempts to explain how
these women's lives, upbringing, early educational experiences, personal interests,
skills, and techniques in dealing with stimuli during their life transitions affected their
educational experiences.

Conceptual Model
The conceptual framework, through which this study examines the crucial
i

moments, "transitions." in a girl's life when they would be most receptive to
i

considering a larger palette of possible explorations and opportunities in their studies
and careers is based on Schlossberg et al (1995). There are three main types of
transitions that people go through "anticipated, un-anticipated, and non-events"
(Schlossberg et al. 1995). This study inquires whether the female technology education
>
I

teachers went through similar transitions to arrive at their career. In order to understand
i

better how these women traversed these passages, the "4 S's" are used as lenses to
consider their travails in retrospect ("situation, self, support and strategies... the four
major factors that influence a person's ability to cope with a transition" (Schlossberg et
al. 1995). Further, the "strategies" (Schlossberg et al. 1995. p. 27) that women use to
overcome cultural gender stereotypes (Kandaswamy. 2003) during their lives to pursue
careers in technology education. Data collected from the semi-focused interviews with
the ten female technology education teachers were analyzed using procedures described
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in detail in Chapter 3. As discussed in Chapter 3. within the data, similarities—
themes—arise as the researcher delves into the participants* actions and words. These
themes, drawn from the data, include life experiences, concerns and issues of their lives,
memories of specific incidents—pivotal moments—interests, talents, education, and
relationships. Gay and Airasian (2000) write that. “What you cannot explain, you do not
understand yourself* (p. 249). In order to understand the data better. Figure 4.1 was
developed to represent the stages in category conceptualization. The model was adapted
from Gay and Airasian (2000, p. 248) and shows three levels of analysis. Level 1
depicts “topics**: these are broad areas of information offered by the participants. Level
2 organizes the topics under “category** umbrellas that classify the data in Schlossberg
et al's “4 S's.‘* “situation, self, support and strategies** (1995). Level 3 identifies
synthesized “patterns** or central categories that address the main research questions
(Gay and Airasian 2000, p. 248).

PATTERNS

Level 3

Level 2

CATEGORY

TOPICS

Level 1

Figure 4.1. Conceptual Model
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Level 1: Topics
The interviews brought many diverse recollections that included family
relationships, favorite toys and childhood play activities and games, interactions with
siblings, peers, and adults. Each participant has favorite hobbies, classes, teachers, and
interests. As the female participants' interviews were tape recorded, transcribed, and
studied, several topics started to show up repeatedly, as we shall see in the next section.

Level 2: Categories
This section is based on Schlossberg et al's (1995) work that posits that a person
reacts to life's stresses and challenges in ways that are influenced by that person's:
1. Image of self
2. Situation in their life
3. Support mechanisms in their lives
4. Strategies that these women developed to overcome the many obstacles and
barriers of life as will been seen in these following four categories.

Level 3: Patterns
This section is based on Schlossberg et al's (1995) and Kandaswamy's (2003)
theories that say that people, in this case women, are a sum of their experiences in a
socio-cultural set of rules. This study is looking at how ten women overcome
cultural/societal biases to pursue their interests and create a niche for themselves in a
male dominant field. This research was designed to discover the patterns that might
inform further research into women in technology education. The next step was to
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develop a model to help explain how these women progressed from girls to women who
continued to participate in dynamic, hands-on. and technical activities, studies, and
careers. The Developmental Process Model will be considered next:

Developmental Process Model
This model. Figure 4.2. was developed from the work of Schlossberg et al
(1995) and Kandaswamy (2003) with the goal of explaining how these participants
grow from young girls through adulthood while making conscious and unconscious
choices that guide them into technology education studies and careers. These women's
choices were influenced by many factors that will be explained next. The first section is
a discussion of the data on the participant's sense of self.

Societal Gender
Expectations

Figure 4.2 Developmental Process Model
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Figure 4.2 endeavors to show a concept map with a great oval representing the
all-encompassing Societal Gender Expectations that women face in a the American
society/culture. The cultural beliefs (Kandaswamv, 2003) regarding how a woman (or
for that matter how a man) should behave, dress, and interact with other members of
that society constrain or focus an individual's choice of activities (play, work,
education, and careers). These beliefs formed the “traditional" roles that the culture as a
whole expected women or men to follow, because “we've always done it that way."
Topics in the data gathering include support, situation, and self. The categories are
represented by the inner ellipses such as Paternal Engagement, Barriers/Obstacles, and
“Tomboy" Identitv.
The ellipse labeled Support represents familial and institutional relationships
that empower and encourage girls to act. study, and pursue education in line with their
chosen interests. The concept balloon labeled Situation portrays the circumstances that
affected the participants throughout their lives.
The ellipse labeled Situation shows the actual circumstances that these women
found in their life experiences that either helped or hindered their chosen course of
study, activities, or career directions. The ellipse labeled Self classifies the way these
participants saw and continue to see themselves. The ellipse labeled Strategies identifies
the patterns that were discovered by thematic analysis. These strategies led to
unexpected Transitions in that it is still unusual for women to choose to study and
follow a career in the male dominated field of technolog}’ education.
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Witt (1997) wrote. ‘'Parents who espouse an egalitarian attitude regarding
gender roles are more likely to foster this attitude in their children." The women in this
study expressed that they felt that they were equal to anyone, male or female. However,
there were socio-cultural stereotypical labels that still annoyed the respondents. Even
though the participants all used the expression "tomboy” in their interviews to describe
themselves in their youth, there were powerful emotional connotations and memories
attached to the term. This stereotypical gender baggage has the power to encourage girls
to pursue and repeat acceptable roles for their own lives but also have a limiting effect
on other study and career explorations (Avsievich, 2001; Kandaswamy, 2003; Sanders,
2005) yet most these women found personal strength to make this "label" a positive
self-identifier. Brit, a mother of two children, even went so far as to say that "I'm
probably more male than [my female friends] are." However, several used modifiers
such as "more tomboy than girly girl" or "I am a tomboy inside, but on the outside, I am
a 'girly* girl." Many offered a conflicted message that, when they were children, they
felt that they were resisting cultural or societal pressures to be more "ladylike" or that
they should pursue activities more appropriate for girls in the American culture.
Many participants responded that, as children, they were drawn to games or
activities that were more active, exciting, athletic, or challenging than "girl games." As
Anna repeated several times “girl's games were boring, they were so boring." These
women's memories of early childhood included playing with both boys and girls but
being comfortable with being surrounded by boys or being one of the few girls in the
activity. Baseball and football were games expressly mentioned that these girls had

played often with brothers, male cousins, and/or fathers. One young woman. Jan.
remembered that "boys were equal playmates, they didn't bother me. and I remember
having tensions with my girlfriends. The}' were jealous because they would say you can
just blend in with the guys."
When participating in role-playing games, many of the interviewees
remembered that they would rather be in active roles. Anna said that in "the Spy. our
favorite [role playing] game. 1 had to be a spy’’ or when her group of friends "played
doctor I had to be the doctor, not the nurse. It was just that I perceived male roles as
more fun." Fun outdoors was a favorite memory; one loved hiking; another loved
sailing: another teacher. Jan. remembered that she ran around the neighborhood playing
"Capture the Flag." Another participant. Eva, recalled "building forts in the backyard"
and that she "tinkered with stuff—played with Tinker Toys® and Erector Sets®" that
she "never even considered them to be boy toys' [her emphasis] when she was a young
girl.
A sense of curiosity, being "very inquisitive" was a hallmark of many of these
women's youth and childhood. Cat recalled that "I opened up the camera to see where
the flash came from..." Another participant. Brit, responded that she "always tinkered
with stuff and played with model airplanes*’ and yet another, Jan. recollected doing
"boy tilings like playing with cars and guns and working with tools." Fiona recalled that
she needed "to get my hands on something’’ or manipulate it in order to understand it.
These women also remembered having very active imaginations that would use "found
materials (boxes, cans, cardboard, etc...) as tables, cars, houses, telescopes, telephones."
One member of the study, Elanna. said 4*we played outside, we made believe. So I had
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no trouble visualizing stuff... tended to be creative.'' One woman. Cat. stated that *‘I
still think that imagination is the best toy." Tills inquisitiveness was encouraged as we
shall see next.
Nine out of the ten respondents mentioned that a special connection to their
father or grandfather began in their early childhood. Often, the young girl's interest
would be captured by projects that were being done around the house. The girl's father
figure would engage the girls in hands-on activities or construction projects around the
home or summer camps. Gina said "Dad... didn't feel that you were singled out as a
girl or a boy to do that, just that it was safe to do [things with tools]." Kate said *T was
Daddy's helper...I always enjoyed learning new things." Fiona remembered "working
with Dad on a cabin and you were just expected, here's a hammer, go help do this."
Dawn recalled coming home from school and running over to "my grandfather's shop
to shoot the breeze and fix stuff." Brit said "if [Dad] was working around the house it
was here's the hammer, here's how you do it. and we'll do this." Fiona's father figured
that she "had the ability, regardless of gender, to do ABC, and XYZ, and whether I
chose to do one or the other was my personal decision."
Most of the male role models encouraged their daughters/grand-daughters to
jump right in yet others offered an awareness of working with tools and materials but
either did not invite participation or blocked access from the actual tools or the work.
This did not dissuade these women from pursuing these skills and experiences later. Eva
explained that her father thought that ‘'certain things for boys and others being for girls"
and his "workshop was locked—you did not work with that stuff unless he was right
with you." Yet he "taught football in the backyard" to all the children—girls and boys.

Anna ‘’really admired [her Dad]. He was really a great craftsman. He did beautiful
work.*' She wanted to be and is now quite skilled in carpentry even though "he never
w orked with me or my brother with tools." Therefore, even though the lathers might not
directly teach these women in these technical areas, they influenced them by setting
examples that associated working with their hands and brains w ith positive, rewarding
experiences as is represented in the Developmental Process Model in Figure 4.2.
The key to understanding these women is to see the world through their "young
girls' eyes." These women wanted to understand how things worked. Their natural
wonder of discovery, their inquisitive natures, coupled w ith their "tomboy," active,
identities led these girls to want to see "where the flash came from" in a camera. They
wanted to create things as their Dads had and learn how tools worked so they could
create products themselves. There was a chicken and an egg problem in their learning
style and their natural curiosity; did their natural inquisitiveness lead them to have a
hands-on style of learning or did their learning styles enable them to develop a greater
curiosity? Several participants supported the curiosity first scenario.
All ten participants found that hands-on or experiential learning wras their
favorite way to gain new knowledge. Many respondents reported that they wrere adept at
visual and/or auditory learning but still reported that the hands-on style gave them the
most satisfaction. These women believed that their learning style preferences and their
curiosity fit well in their "tomboy" persona. Most participants remembered that as girls
and young women they needed to be active, outdoors, and playing "male" style games
such as "baseball [nor softball] [author's emphasis], football" and "capture the flag"
with cousins and friends who were often as not male. In order to satisfy their personal
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drives and needs, these women wanted to create viable strategies to navigate the “male
world" as we shall see in the following section.

Support
The Developmental Process concept map shows that within the outer ring lay an
individual girl/woman's life choices. These choices were similarly constrained by all
the influences that affected these girls/women and the “awarenesses" of that
girl/woman. The “awarenesses" refer to all those life style choices that the girls and
women understood were possible for them; one can aspire only to that which one
recognizes as one's possible choice. Therefore, if a girl had life/learning experiences
that exposed her only to certain limited areas, she used these understandings as lenses
through which to see potential futures for herself. These lenses are formed under the
guidance of parental or institutional role models or mentors. As Grant and Ward (1992)
wrote. “There is no doubt that mentors are useful to both male and female students;
however, there is evidence that mentoring is a vital part of career development for
women and minorities." These lenses were created in a giiTs mind through interactions
with her parents/guardians, her extended family, her playmates, her school, her school
teachers/counselors/professors, the culture's institutions (church and state), and the
media of her culture.
The girls who later became the technology education teachers in this small study
had challenges and benefits from their parental role modeling and support. The girls'
challenges included trying to follow their interests in “non-traditionaf activities—being
“tomboys." The benefits for these girls included father/daughter interaction, inclusion in

activities that interested them—LegosD. Lincoln LogsOt. carpentry, guns, mechanics
tools, and home remodeling—hands-on experiences that satisfied their natural curiosity.
Further, the mothers supported their daughters’ interests both at home and in their
neighborhood as well as their educational pursuits in high school architecture and auto
mechanics classes, thereby opening avenues of exploration for the girls.
The parents/guardians have had a huge influence on these girls/women in that
the parents/guardians were the first modelers of the current cultural standards for these
babies. In these participants' earliest years, it was as if the newborn girls were
ambassadors from a distant planet. These ambassadors needed to learn all the correct
ways to walk. talk, and behave to be fully integrated into the society. Thus, as mothers
modeled female appropriate behaviors and mothers and fathers showed love and
positive feedback for certain behaviors and role modeling of these girls, the girls created
a self identity that either restricted or supported certain life choices. These choices
included the type of play in which they partook, the type of activities in which they felt
positively towards and therefore participated, the types of friends with whom they felt at
ease, the subjects in school in which they believed they were competent and interested,
and the types of jobs/careers that were considered ''appropriate" by them, for them.
The parental support component thus created the first passageways or barriers to
later life choices. The next direct influence on children in America was the educational
institutions including school teachers who guided the children into the intricacies of
study: language arts. math, science, history, physical activities and sports as well as
technology related areas. These teachers also sent messages to children about the
‘"appropriateness" of some topics and areas of study for boys or girls. Thus, a girl might

be guided away from hands-on learning experiences because these activities were
considered "guyv things. Another barrier that could have potentially blocked women's
pursuit of STEM and technology education studies was American early education
institutions, i.e. elementary schools. As previously noted, approximately ninety percent
of primal'}’ school teachers were and will be female. Studies show that many of these
elemental'}’ school teachers did not feel an affinity or a level of comfort in teaching
math and/or science. These teachers could have sent the message to girls that science
and math were for boys. Also educational policy in Massachusetts and Connecticut
demanded that elementary school students participate in 80 minutes of'language arts"
(reading, writing, English vocabulary) while only requiring 27 minutes of math and 27
minutes of science ever}' school day. Thus, institutionally, a message was sent to
students regarding the value of these topics.
Another topic that surfaced in many interviews was the importance of the
direction that school counselors gave students regarding electives in middle and high
school as well as further study at tertiary institutions and possible careers for these
students. These counselors could have either encouraged pursuit of "non-traditional*'
classes, college studies, and careers or, more commonly, guided female students to take
electives in "more gender appropriate" subjects such as art. music, health as well as
family and consumer science. Several participants responded that enlightened guidance
counselors had placed them in ‘'industrial arts" classes. Others had to create '‘end runs"
around the high school counselors to get into shop classes or a new satellite vocational
style school. These respondents* mothers and fathers actively supported their daughters'
non-traditional endeavors by encouraging them to take traditionally male oriented

courses such as architectural drawing, drafting, and computer assisted drawing and
design (CADD). and auto mechanics.
Participants reported a third major institutional support component to their
evolution from girl to young woman to female technology education teacher. Positive
college experiences with male technology education professors made indelible
impressions on these young women as they continued their education. These male
higher education mentors settled these women into the technology education
departments and encouraged them to both complete their technology education degrees
and also to continue to attain higher degrees. Several participants recounted that the
professors might ask more of them but not because of gender, rather it was that the
professors could see that these women were capable of greater achievement.
These women, who have pursued higher education, including administration
certification as well as PhD work, identify several male mentors who have treated them
as equals. These mentors and role models were significant in these women's success.
Men are not the only role models for these women. None of the participants had female
technology education teachers until the college level. Several of these female professors
were identified as very supportive and excelling in modeling howr women could find
their niche in the profession though Jan recounts that one female professor "kind of
hints around [technology education] being like the boys club." (sic)
Thus these four ‘’support" influences (parents, teachers, counselors, and
professors) interacting with American societal expectations contributed to the situations
that this study's women faced as we shall see in the next section.

Situation
Most of these women found themselves in interesting situations in their youth as
they followed their interests in active, hands-on. sports, games, and activities. Barnett
and Rivers (2004) suggest that ‘‘behavior ... is determined more by situation than by
gender" (p. 5). These authors write that “inflexible cultural modeling and norms" (p. 6)
rather than biology, create gender identity in the development of a girl's persona.
Whether by situation or inculcation, girls and young women have very defined roles in
our culture. Many of the participating women remembered feeling torn or conflicted as
girls when their interests caused them to be judged “unladylike" or “acting like a
tomboy" by peers, relatives, and teachers. Several respondents mentioned that they were
“more tomboy than girlv-girl" when they were young and that they still had issues with
their feminine/male sides of their personalities as adults. Brit mentioned that she was
still “out of the loop" on “the whole make-up, clothing thing." Other participants
mentioned that their students were bowled over when they saw their female technology
education teachers were “all dolled up" to go to a social event (i.e. not dressed to teach
in a technology education laboratory), again drawing a line between the students'
perceptions of women's roles versus technology education teachers' roles. Other
participants embraced the “tomboy" personas as children because they perceived that
this type of person could participate in more active, less “boring" activities including
bike riding, football, and building tilings.
A further situation that influenced these participants' lives was their personal
learning styles (Gardner. 1993, 2000). These participants have a variety of learning
sty les: few are auditory learners (“linguistic"); some are visual learners (“spatial"), and

some claim learning styles that combine two or more. However, the predominant style
of learning for these women was "kinesthetic" or hands-on. This hands-on learning
style coupled with positive attitudes towards working with tools, materials, and boys
permitted these girls/young women/teachers feel a sense of comlort in these technology
related environments. Many of the respondents incorporated their natural curiosity with
their penchant for working with their hands to find satisfaction in mechanical drafting,
architectural drawing, woodworking with tools first with then fathers or grand fathers
and later on in school, later still in construction and finally in teaching. All the teachers
in this study responded that the challenge of studying technology with its entire
dynamic and constantly evolving dimensions as one reason that they felt an affinity to
this field. As one young woman put it:
...technology education is a field that's I would label as ‘jack of all
trades,* and possibly, 'master of none.' I feel as though it's so spread out
within the different areas of technology that I never needed to just
concentrate and focus on just one aspect. In a way, I would use that to
describe myself. I feel like I enjoy doing everything, but I wras never a
master at one thing.
Further situational challenges that these women faced due to their career choice
were frustrations with a few older male technology education teachers/professors as
well as self-doubts whether they were following the right life paths for themselves.
Participants mentioned that the ‘'Technology Education is a guy area" attitude of older
male technology education teachers and professors wTas not prevalent, but w'hen it was,
it never stopped the women from completing their studies. But it did annoy them. Most
of the participants expressed the belief that overt sexism was passing out of technology
education as younger, more inclusive male teachers/professors replace members of the
‘'old guard.'' The other area of frustration was as two of the respondents vocalized—
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these women were beginning to doubt as to whether this career choice was the best for
them in the end. All these factors had formative effects on the girls* and women's
strategies as we shall see in the following section.

Strategies
The ellipse on the right side model represents the strategies that these women
used and still use to continue their studies and careers in Technology Education. Since
these girls were interested in “non-traditional" activities and ’'guy" pursuits they needed
to develop strategies (Schlossberg et al. 1995) that both mollified apprehensive loved
ones concerning their safety and allowed themselves to feel comfortable in pursuing
their chosen fields of study. The fathers, grand dads and other males made positive
connections early in these women's lives. These father/daughter moments were early
strategies to get to do ’’active, not passive" things, like hammering, using tools,
swimming, and playing football.
These positive early childhood interactions with men set a pattern for the
girls/young women/women. By identifying well with adult males, male cousins and
male siblings while enjoying the interaction with same, these girls "“felt comfortable
with fluid gender roles" and were able to slip in and out of the male world. As these
girls entered education, a few' in private school, most in public, they were still positively
engaged with male relatives after school (with “Grand Dad in his shop"), on weekends
(‘’chores" and ‘’fixing things") and in the summer (“camping across America,'' “building
a camp in Maine"). These early relationships prepared these girls to seek out other
positive male role models, as w e shall see in the next section.
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All ten participants mentioned male teachers with whom they had a special
connection. These teachers “took them under [their] wing" to support then* technology
education interest. For some of the respondents, the “trigger point" (Schlossberg et al.
1995) was in middle school (“1 would not of thought I was good enough if he hadn't
given me the 8th grade award"). Others found their calling in high school; “I took SPT
and I said. “This is it!*' still others in college “He said you like architecture, try
industrial arts, they draw..."). One participant found guidance and support for her
conversion from teaching English to technology education from a soon-to-retire
teaching colleague (“get certified before I retire"), and two participants were certified
Civil Engineers who decided to move laterally into technology education to satisfy a
need to give back to the next generation. Consciously or subconsciously, these women
sought male role models who could support their studies and interests as most of the
participants' fathers or grandfathers had done in their early childhood and youth.
Another strategy to find success in the technology education field was to take on
“male" roles in order to find success in these male dominated activities. Most of these
women worked in business (Fiona: “with seven male co-workers"), construction, civil
engineering, and cabinetmaking before coming to Technology Education teaching.
These women's earlier jobs were hands-on and male oriented. The participants stated
that these earlier work experiences helped to prepare them to teach mostly male
students in Technology Education courses.
Further strategies that helped these women develop a positive sense of self
included their enjoyment of hands-on activities, which led to hobbies (Fiona: “For me it
was sewing is soft as compared to wood being hard. To put it together you have to cut.
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measure, and all that. 1 don't see a huge difference there in the skills" and Hanna: "Mv
mother loves to tell the story of how I once took the lawn mower apart and fixed it").
The hobbies led to studies (Gina: ‘*my teacher encouraged me to find out about
woodworking"), which led to employment (Gina: "summer work" as a carpenter's
assistant and another participant had longer-term employment as a "cabinetmaker"
(Brit). The summer jobs led to careers teaching technology education. These women
developed more technological skills in drafting, woodworking, graphics,
communications, engineering, and materials processing. They then used the skills as
passage keys to move into "male oriented" careers.
One final universal strategy that these participants used was to "over-achieve."
to demonstrate to one and all. that they were equal to anyone, male or female. Jan: "I
remember always trying to be the best. I strove to be the best at everything." Anna: "I
am kind of like a real workaholic." Cat: "I feel, or I have felt as a woman, that I have to
work much harder to be considered equal." Anna: "I was so afraid to make mistakes and
now I tell the kids you learn by mistakes." Several of these female technology education
teachers mentioned that they have created Technology Student Association (TSA)
chapters, have gone to regional (Connecticut Technology Education Association or.
CTEA) and national professional conferences (International Technology Education
Association or ITEA) and worked late into the night to prove their worth. These women
found strength within and support from loved ones and mentors to face life's transitions,
as we shall see in the following section.

Transitions
Schlossberg et al (1995) wrote that there are three main types of transitions that
people go through "anticipated, un-anticipated, and non-events" (Schlossberg et al.
1995). The transitions that primed or prepared these women to find "non-traditional
careers" occurred at every level of development. As youngsters, the "un-anticipated"
transitions started when these girls "rough housed" with boys—siblings, cousins, and
friends. The evolution continued when said girls interacted with positive adult male role
models who encouraged these girls to take on any activity that interested them with
tools, cars, games, and outdoor sports. When these girls were in early education math
and science were neither daunting nor too exciting though one respondent, Kate, wrote
in her journal. "I loved going to art hated reading and excelled in math." Eva emailed in
her digital journal that, "My sixth grade teacher made me feel like knowing math,
spelling, and reading weren't geeky." Some (Fiona, Anna, and Hanna) liked science
more than math noting that science "was more hands-on." Some of the women had
middle school experiences in Industrial Arts. Technology Education's predecessor.
Gina related, "[I loved] just actually working more with the tools and machinery. If the
eighth grade teacher hadn’t given me the award or even commented on it, I probably
would have chosen something else." Most of the participants had no shop or technology
education classes in middle school. Anna mentioned. "I remember in middle school
wishing I could go into the industrial arts shop, but girls weren't allowed." and Fiona
said "Catholic school was somewhat surreal... had no shop classes/' During the
elementary school and middle school years, most of the gilds continued rich, rewarding
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relationships with their father figures and were still playing with boys—“I was running
up and down streets playing... [with] friends" recalled Jan.
In high school, these women remembered that their transitions involved elective
course selections. Their guidance counselors either assisted or hindered their getting
into technology related courses. Two supportive counselors were mentioned. Gina
recalled. ”1 told her that 1 liked woodworking and she said okay then we will put you in
there, and I said you're going to put me in there? I mean nobody took it back then. You
know female." While Cat related that, "My guidance counselor in high school had been
in the Air Force when she was younger. When she heard that I wanted to go into tech ed
(sic) she urged me to go to Central." However, most counselors were seen as obstacles
or barriers to the path that the young women wanted to go. Dawn recounted, "I was
discouraged by my guidance counselors and had to do some major rearranging of my
schedule to actually get to [participate in a technology program]." Math and science
were again mostly positive experiences with one participant, Fiona, who reflected,
"Geometry was the thing that made sense to me."
High school technology education experiences were wonderful for several
students, some earned special awards, and kudos for doing very well. Dawn had
powerful memories of her experiences. ‘'I graduated outstanding student for Drafting
and received the Big Six recognition from my school district." Others said that their
high school experiences in technology education were not that great due to the male,
testosterone induced, fooling around. Jan remembered, "to tell you the truth after taking
that course and after all that stuff that happened I did not take another Tech (sic) class in
high school." Often these young women were the only female students in the class and
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even the first one ever. Eva recalled that her automotive class teacher said, "I don t
know what to do with you. I'm used to these grease monkeys."
In spite of or due to their life experiences, live members of this study took linear
paths right from high school to college to study and become technology education
teachers. Most college experiences were positive: as the professors seemed to
understand that these students were able to succeed. Jan warmly recalled. "We did all
these activities... [He] made me realize that life isn't always about winning, and it is
more about learning through exploratory stuff."
Some of the older faculty members who called all students "guys" or "men" and
still made comments about "Tech Ed is a man's world." Anna still expressed annoyance
years later: "...at first the professors were still using male pronouns, and I already did
the '70s women's movement thing, so they seemed to be in the dark ages." Conversely,
many of the participants remember male staff members who were, as Dawn
remembered, "good people, who loved their work, and have a passion for [this] field of
work." All participants related stories that accented how7 positive their experiences were
with their male mentor/role models in the pursuit of their bachelors' as w7ell as higher
technology education degrees.
The final areas of tills model are the female technology education teachers,
themselves. They are the end products of lifelong transitions and influences that shaped
them throughout their lives. There is no guarantee that if one sets a girl on this path and
supports her interests then she will become a technology education teacher or a person
who works in science, technology, engineering, or math related fields. However this
model points to the possibility' that if we encourage more girls/young women/women to
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seek their careers beyond the ‘'perceived" societal barriers, then more females will
pursue said careers. There seems to be a ‘‘priming of the pump’* issue in this endeavor.
There needs to be enough supportive men and women who want to see more women in
all these technology related fields so that more and more women see themselves as
‘‘technologists" (Zuga. 1999). Only time will tell if there is enough pressure in the
pipeline to get the flow of more women going into these fields of study and work. Then
increasing the volume of females in these fields could become self-fulfilling instead of
remarkable. The final issue in the Developmental Process Model—how the participants
themselves would improve female participation in technology education—will be
discussed in the next section.
This model is a work in progress that helped focus the discussion of the
qualitative research data. This section of the model asks women what they believe
would work to increase female participation in technology related studies and ultimately
careers. Many of the participants expressed that this was the first time in their lives that
they had been asked about their own particular thoughts regarding their lives, their
influences or indeed, anything. Anna said, “It's very rare to have an opportunity like
this. You've got to understand what you're offering here" [a chance to tell the woman's
story of living and working in a male dominated world]. Brit summed it up when she
said, "women don't have time to reflect between child care, scheduling, carpooling kids,
maintaining the family, the husband and of course the career... there's not much time
left to sit back and reflect."
The suggestions that these participants suggest include:
1.

Make activities more appealing to both genders
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Have more female technology education teachers
Create opportunities for girls, in elementary grades as well as
secondary, to participate in design and construction activities
Encourage girls to work together in the activities
Encourage competitiveness between the groups of students. “No one can
say girls aren't competitive: they're just competitive in a different way,’*
states Fiona
Give girls good, practical, and meaningful reasons—including forecasts
of financial possibilities—to work with and understand technology
Give some weight to design creativity and aesthetics while assessing an
activity, since these qualities are important elements in any product
design in the real world
Involve female students in the Technology Students Association (TSA).
This is a good arena for girls to engage in technology with other girls.
The activities and events may not be classroom subjects or topics but
may be of interest to the girls. Further, many girls' learning styles are
supported by the documentation sections of the competitions that are
required for the events.

Key Findings
In this section, the patterns that were discovered from data analysis are
reviewed. The strategies that the interview subjects developed to succeed in a gender
hostile environment will be examined to show a possible cause and effect that could
have societal and educational policy overtones. This section focuses on a more thorough
understanding of the relationships of girls and their parents and role model/mentors in
their future career choices.
The essential finding of this study seems contrary to much of the recent STEM
related literature. The participants suggest that girls derive a lifelong benefit from the
support of positive male role models during the girls* explorations in hands-on. problem
solving activities. A good deal of the literature (NSF, 2003; AWIS, 2004; SWE, 2002,
Grant and Ward. 1992. Braundy et al, 1999, Kandaswamy. 2003) stresses the need to
develop same gender role models. While generating female role models has great merit,
there is such a gap between the number of female role models and the number of role
models needed that a parallel route must be undertaken. This positive male role
modeling seems to be a quantity and quality issue. The quantity of time is important in
that these participants recognized that their significant male role models were engaged
in interacting with them early in their childhood (some of their earliest memories reflect
father/daughter interactions), continuing throughout their youth (playing games,
building, working with tools, hiking, and camping), and school careers (family
vacations, construction, hobbies, and cars). The quality of the time spent with then
paternal role models was important in that the activities imprinted the inclusive concept

that all people, female and male, were equally able and valued in doing hands-on.
kinesthetic, constructive, and technological activities.
The second discover}' is an extension of the first key finding. Most of these
women identified with their fathers/grandfathers and this prepared them for their next
mentor/protege relationship. These women had numerous support people in their youth.
However, all ten participants identified male technology education teachers and
professors as their pivotal role models. These women either found or were ’“recognized
by’* (Gina) role models, male technology educators, in school settings; in middle school,
high school, collegiate undergraduate, graduate, post graduate, and as colleagues and
co-workers. Interacting in these male mentor/female protege relationships were
identified by many of the respondents as the ’’triggering** (Schlossberg et al, 1995)
events that sent these women further down their technological career paths. After high
school, many of the participants had further role models who were male college
professors and male colleagues who challenged them to succeed as equals and
supported them in their efforts. Many of these male role models assisted, encouraged,
and guided their female proteges to pursue further technology education in high school,
undergraduate, graduate, and terminal degrees.
The third key finding is also parallel to the fust finding. The data points out that
there is a critical need for mothers and adult women to support the girls/voung
u'omenAvomen in their pursuit of life affirming but ’’non-traditional** activities, studies,
and careers. Even though a girl's mother may not take part in the girls activities and
kinesthetic learning experiences it seems that the maternal support and encouragement
makes a great deal of difference to the daughter's sense of self-worth and her eventual
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success. One mother was identified as her daughter's key role model. Cat explained that
her mother showed her that a woman could indeed make it on her own in a male
dominated world. Mothers, female guidance counselors, female history teachers, and
coaches taught these participants that the barriers are there only if the girls let them be
there. As Brit said at the focus group meeting, “I don't believe that there are
...obstacles...only perceived {her emphasis] barriers. And we can overcome them."
A fourth and potentially powerful key finding was that Career Counselors
(formerly Guidance Counselors) are either the gatekeepers who lock girls out or the
Sherpa guides who assist voung women to find out more about potential studies and
careers. Several of the participants valued their experience with their counselors. These
counselors enabled the young women to take woodworking, architecture, and
automotive mechanics. Other counselors actively deterred or supported ’‘social myths"
(Kandaswamy, 2003) by telling these women that art, music, or ’’hair styling" (Kate)
would be more appropriate pursuits.
Most of the respondents did not find support from their assigned counselors. In
fact, one participant, Brit, would not have recognized her advisor “if she tripped over
him." This is an important finding. All students should be encouraged to find careers to
research and pursue in their fields of interest. No longer can a counselor say that a
young woman should settle for stereotypical studies and jobs instead of pursuing a
better career that meets her personal style of learning and working. As one of the
participants. Fiona, said. “Anything is woman's work...as long as she wants to do it."
A fifth key finding deserves more study. When asked if there were other topics
related to women in technology education and STEM that had not been covered in the

125

two interviews, several respondents mentioned that it was their beliets that these lemale
technology educators were comfortable being "fluid in their own gender roles. When
asked to clarify this concept of "gender fluidity" one participant said that she was at
ease playing male roles in her position as a carpenter, later a cabinet maker, and finally,
as a technology education teacher. Another woman mentioned that she believed that she
did ‘'not fit the 'stereotypes* of the women in technology education." It was her
impression that most of the females she encountered in the field had behaviors and the
demeanor of a "tombov" [her emphasis]. Her definition of tomboy included the way a
person talked, moved, wore apparel, and presented her "public face** (general
appearance). Yet another stated, "I do feel that I have been able to handle the nontraditional aspects of my career fairly easily** because of this "gender fluidity.** These
women have developed multiple ways to interact with information, materials, tools, and
learning, as well as being a "jack-of-all-trades‘‘ (sic). These women who are able to be
hands-on technology education teachers during the day and then get "dressed-up" to go
out to dinner have the ability to be. as one participant said, "comfortable in their skins**
at any given time.

Conclusion
This chapter discussed the data collection, categorization, theme development,
and conceptual models that were informed by the research data. The key findings were
identified and presented after the data was carefully and diligently analyzed. This
chapter is the prelude to the fifth and final chapter, which reviews the findings that
address the three driving questions of this study. The final chapter. Chapter 5. discusses

potential policy and practice changes that this study uncovers and calls for more
research on two fronts.
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CHAPTER 5

SUMMARY AND CONCLUSIONS
The purpose of this study was to discover the strategies that girls and women use
to succeed in male oriented fields such as Techno log}' Education and science,
technology, engineering and math; to propose ways to break down these "perceived"
barriers: thus leading to increased gender equity in these fields; and to add to the
research base on women in Technology Education and STEM. Qualitative methods
were used in order to identify the perceived banders to gender equity, to determine how
girls and women have overcome these obstacles to find success in the study of and
careers in Technology Education, and to provide an empirical basis for discussing steps
that educational institutions can take to increase female participation in these fields.
This chapter begins w ith a review of the previous four chapters in order to provide a
background for discussion and analysis. The findings from the qualitative section of the
study are then discussed in relation to the three main research questions. The
significance for practice and policy and the implications for further research are
discussed in the final sections.

Review of Study
This study addressed an existing gap in knowledge regarding the way women
find success in male oriented fields such as Technology Education and STEM studies
and careers. Chapter 1 discussed the existing gap in knowledge and provides evidence
regarding the need for additional research. Although studies on women in STEM fields
do exist, few studies have included technology education as well as early childhood
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socialization as part of the research focus. Most of these studies have been conducted to
create mechanisms to recruit girls and young women into STEM fields. There is little
research on the gender issue facing Technology Education. In general, there is a notable
lack of empirical research that focuses on women in STEM studies and careers in
general and Technology Education in particular.
The literature reviewed in Chapter 2 addressed several areas of research that
informed the conceptual framework for this study. First, there was an overview of the
dearth of literature regarding women in Technology Education, the lack of statistical
data that relate to women in Technology Education and the similarities to women's
issues in assimilation in other areas of studies and careers in STEM fields in order to
provide a broad perspective and a context for the study. The data showed a leveling off
in enrollment rates of female students in STEM areas of study in postsecondary
education. The programs that were aimed at increasing female participation in
Technology Education and related studies in high school and college seemed to be able
to make only a small difference in gaining equity for women. Second, a review of
current trends in STEM instruction, and educational trends and educational experiences
for female students was presented in order to provide background data. The literature
revealed that female students in STEM disciplines continue to be underrepresented,
despite reform efforts in STEM instruction and existing recruitment activities for these
students. The literature suggests that traditional ways of viewing Technology Education
do not benefit female students.
The final sections of the review presented research that relates to current
technology education and STEM instruction in public K-12 education, and examined
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studies concerning perceived cultural and gender barriers to greater participation in
these fields. The available research indicates that the current strategy of recruiting
girls/young women/women for STEM and technology education show very minimal
improvement. The literature review has also shown that a number of socio/cultural
barriers prohibit the engagement of more female students in the STEM fields
(Kandaswamy. 2003).
There were notable non-issues in the data. Of the twenty-five prepared
questions, several fell with “resounding silence" as Fiona expressed herself. No
participant felt that a “chilly climate" was a deterrent to her working and studying in
technology education. The study sample is too small to say that there is no overt sexism
in the field but these participants had little or no negative experiences. Perhaps the
women who succeed in Technology education do so because they are predisposed for
some reason to ignore or be oblivious to it. No one reported issues with “balance"
between work and home life, nor did negative role models appear in the women's
stories. In fact the participants felt that family and friends supported their decisions to
pursue this career.
A conceptual framework was developed out of the literature and was used to
define the data collection strategies. Chapters 3 and 4 detailed these strategies and
reported results from the thematic qualitative analysis. The results of the analysis are
discussed in the following sections.

Research Questions
Three research questions were introduced in Chapter 1 to form the basis for this
study. The following sections revisit these questions and use the findings from the
quantitative and qualitative analysis to answer each of these questions.

Research Question 1
What are common themes in these women's lives and educational experiences
that can shed light on more efficacious ways to increase the numbers of females
participating in STEM fields in general and technology education in particular?
The researcher discovered several evolving themes from the interviews. As
Figure 4.2 demonstrates, early childhood self identity, choice of play, and interaction
with playmates seemed to prepare these women for comfort in interacting in male
dominated contexts and experiences. Not surprisingly, family support and parental
encouragement seem to play a big role in allowing these women to teel more at ease
with using tools and machines that are considered male objects in the American culture.
The Developmental Process Model shows that direct and indirect male role modeling
involving tool use. workshops, and home-improvement activities appears to have
engaged the girls who later became proficient in tool use themselves. Mothers were
often in support roles. While mothers might not actually use the tools and build projects
with the girls, they either encouraged their daughters to explore all sorts of nontraditional activities, or benignly allowed these particular girls to investigate activities
and educational experiences that interested them.

Since these women were interested in “non-traditional" activities and ’’guv'*
pursuits early in their lives, they needed to develop strategies (Schlossberg et ah 1995)
that both mollified apprehensive loved ones concerning their safety and allowed
themselves to feel comfortable in pursuing their chosen fields of study. The fathers,
grandfathers and other male role models made positive connections early in these
women's lives. These father/daughter moments were early strategies to get to do
‘‘active, not passive*’ things, like hammering, using tools, and playing football.
These positive early childhood interactions with men set a pattern for the
girls/young women/women. By identifying well with adult males, male cousins and
male siblings while enjoying the interaction with same, these girls “felt comfortable
with fluid gender roles** and w ere able to slip in and out of the male wrorld. Even today,
participants agree with Brit “if s just maybe not being pigeonholed into one particular
group.** As these girls entered middle school education, a few in private schools, most
in public, they w ere still positively engaged with male relatives after school, on
weekends, and in the summer.
Most of the participants mentioned male technology education teachers with
whom they had a special connection. Other recurrent themes in the interview responses
include the recollections that male technology education teachers, in middle school,
high school, college, or as professional colleagues took many of these girls/young
women/women into mentor-protege relationships when the teachers recognized,
supported, and rewarded the women’s talents, skills, and abilities in technological
activities and related fields of inquiry'.

These male teachers ‘‘took them under [their] wing” to support their technology
education interest. For some of the respondents, the “trigger* (Schlossberg et al. 1995)
point was in middle school, others in high school, still others in college and one
participant found guidance and support for her conversion from teaching English to
technology education by a soon-to-retire teaching colleague, finally two participants
were certified Civil Engineers who decided to move laterally into technology education
to satisfy a need to give back to the next generation. Consciously or subconsciously
these women sought male role models who could guide and support their studies and
interests as most of the participants* fathers or grandfathers had done in their early
childhood and youth. Further, intervention by guidance counselors were crucial for two
of the study's members when the girls* interests did not line up with the traditional
home economics or art classes so the guidance counselors said “Go for it” in automotive
shop and architecture.
One theme that appears to be central to understanding women in technologyrelated fields is that these women are comfortable (as several participants, Anna, Brit,
and Jan, mentioned) “being fluid in their own gender roles.” Several women noted that
female technology education teachers have to be many things to many people.
Sometimes they are ‘’one-of-the-guys.** but in other situations these women model to
their students how women are able to interact with modern technology. These teachers
report that males often surround them in typical lab experiences and they feel
comfortable in this situation. As Brit said.
I*m a bit of an anomaly still, the female in the technology education
department, and so people will say, oh, how is it working with all those
guys? I say. well that's the story of my life, that's the way it is. My
classrooms are filled with boys, but I don't spend time dwelling on it.*' In
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a later interview, she reinforced this with, "It doesn't faze me to be in a
room that is full of boys.
At other times, these women have to solve design and equipment issues such as
a importing a graphic design while modeling problem solving behaviors to encourage
girls to go beyond the girls' stereotypical beliefs ("a girl doesn't do that computer
hardware stuff' (Cat). These women work against the affects of "conditioning" and "the
media" (Kandaswamv. 2003) when they support girls and young women in their pursuit
of technology skills and projects. These women have developed multiple ways to
interact with information, materials, tools, and learning, as well as being a "jack-of-alltrades (sic)." Since technology education covers such a wide range of skills and
understandings, technology education teachers may have up to five different "preps"
(different subjects to be taught, i.e. manufacturing, communications, drafting/CADD,
research and development, and pre-engineering). Therefore, technology educators have
to be very fluid in their understandings of these topics. Women have one more level of
"fluidity" in that many of these topical areas have been seen in our culture as "guy"
things or male oriented activities. These women have to both be knowledgeable in these
subjects and overcome sex-role stereotypes while teaching these subjects. Indeed,
technology education has been criticized because it is so hard to "brand" technology
education because it has so many different skill sets and avenues of expression and
understanding. These women who are able to be hands-on technology education
teachers during the day and then get dressed up to go out to dinner have the ability to be
comfortable in their skins at any given time.

Research Question 2
What strategies do these female technology education teachers develop to
overcome the gender banders blocking their chosen careers?
These participants had to develop ‘’strategies'* (Schlossberg et al. 1995) to be
able to fulfill their need to pursue ‘'non-traditionaf* activities and ’’guy** pursuits early in
their lives. As the Developmental Process Model depicts, these girls needed to develop
systems of interaction with others that both appeased friends and relatives regarding
their safety while they felt engaged and invigorated when playing, learning, and
interacting with male peers and adults. The male role models who made positive
connections early in these women's lives encouraged their female proteges to explore
and find success in hands-on activities. These girls' earliest strategy to satisfy their
innate drives to manipulate tools and materials while being active was to use the time
spent with their fathers/grandfathers to be able to play the roles of dynamic, active
people who could do things like tinicering with machines, using tools, and playing
baseball and other ’’non-traditionaf* games and sports.
These positive early childhood interactions with men set a pattern for the
girls/young women/women. While this could be explained as a natural extension of
family life, these women made conscious decisions to be involved with their fathers*
activities. Brit recalled. “1 don't ever remember being told I couldn't do something with
my father.** During the focus group discussion, Fiona said her ’‘best memory of working
with her Dad was roofing the summer camp...that was great!“ These girls* early
interactions with males gave the girls plenty of practice with being ’‘comfortable with
fluid gender roles** and were able to slip in and out of the male world. This slipping in
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and out of the gender roles would become a lifelong strategy to help them to be. as
Anna said, ‘'comfortable being me." Even after the girls entered primary education, they
found time (recess, after school, and on weekends and vacations) to keep playing.
working, and mixing with young and older males.
As these young women entered middle school and high school, they found some
kindred souls in their male technology education teachers with whom they had a special
connection. The young women* s strategy of finding male technology education teachers
permitted the girls to continue their pursuit of kinesthetic, active, and rewarding
activities. Consciously or subconsciously these women sought male role models who
could guide and support their studies and interests as most of the participants' fathers or
grandfathers had done in their early childhood and youth.
Another strategy to find success in the technology education field was to take on
"male" roles in order to find success in these male dominated activities. Many of these
women worked in business, construction, civil engineering, and cabinetmaking before
transferring to Technology Education teaching. As Fiona said:
Most of my working career was predominantly with men. Even when I
was doing part-time jobs in college... most of the time it was with men. In
business the majority of people that I worked with were men.
These women's earlier jobs were hands-on and male oriented. The participants
stated that these earlier work experiences helped to prepare them to teach mostly male
students in Technology Education courses.
Further strategies that helped these women develop a positive sense of self
included their enjoyment of hands-on activities, which led to hobbies—Brit recalled. *‘I
fooled around with model planes"—which led to studies, which led to employment—
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‘*My shop teacher hired me to work construction in the summers...’* explained Gina—
and careers teaching technology education. As these women developed more
technological skills—in drafting, graphics/communications, engineering, and materials
processing—they used the skills as passage keys to move into '‘male oriented" careers.
One final universal strategy that participants used was to “over-achieve." to
demonstrate that they were equal to anyone in the field. While several women
remembered having a tough time in some part of their schooling, the minute they
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focused on technology education in college and then in their careers, these women
channeled there energies to succeed. This over achieving was identified in several ways.
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One way of going “above and beyond' that the participants recognized was how long
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these female teachers stayed after school to offer extra help and to prepare the next
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day's, week's or units' learning experiences. Male teachers were perceived to be less
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willing to do extra preparation or spend extra time. Women technology educators were
also seen (by Anna. Brit. Fiona and Jan) as more willing than male co-workers to work
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and participate in local and national technology education societies such as Technology
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Students Association (TSA) and professional associations such as CTEA and ITEA.
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Finally, in this small study, this over-achieving strategy is exemplified by the fact that
most of the teachers had attained at least a master's degree—the last few will soon
complete their master's degree, several had multiple degrees, and four were pursuing or
had earned doctoral degrees indicating personal drive to achieve.
These strategies helped these women enter and succeed in a male dominant
field. These women have many suggestions to rectify the gender gap in technology
education as will be seen in the following section.
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Research Question 3
What steps do the participants believe should be taken to attract more women to
technology education studies and careers?
Participants propose that some type of technology class become mandatory for
all students in high school. "Girls do great in tech ed (sic) in middle school (Silverman
and Pritchard. 1993; Wisconsin, 2000; Braundv et al, 2000; Silverman and Pritchard.
1996; Monks and Van Boxtel. 1992; Watson. Quatman & Edler, 2002), but once they
go up to the high school, whether because of traditional gender roles notions, or just
because there are so many new electives, females do not get to experience tech ed at a
more advanced level.**
Two participants responded that "the hiring of new staff* who are more
enlightened will create a safer and more welcoming environment for girls and young
women. One female teacher noted that the gender ratio of her students had become
more equitable every year since she began working at her school although
"manufacturing classes still drew more male students.'*
The three study members who attended the focus group meeting wanted to add
their unanimous belief that guidance counselors wield a great influence on the course
selection of girls/young women upon entering high school. This group of participants
suggests that school counselors should be better informed regarding technology
education and should be educated regarding the wide range of STEM activities and
careers that are available for girls.
Another respondent. Anna, touched on the budgetary issues and the lack of
national support for Career and Technology Education in the national "No Child Left
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Behind" legislation. ‘'I think that the most important issues facing technology education
are opposing and avoiding cutbacks to our profession.’* Another concurs. “We need to
actively lobby our local, state, and national legislators in order to ensure that our
profession is not one budget cut away from elimination."
Yet another. Eva. responded that the “way to strengthen our profession is to look
to... reflect the diversity of [our student and community] populations in our own
classrooms and enthusiastically mentor students and colleagues who show an interest in
technology education or related careers." Further, she states that, “If we start bringing in
guest speakers, resources, and materials that represent the different genders and cultures
of our students they will be able to form better pictures in their minds about what they
can do in technology education and more. Then, we need to encourage our students and
colleagues to explore their options involving a technology education career. We need to
offer more professional development opportunities for lateral entry professionals,
scholarships for people interested in technology education, and a mentoring network
that targets numerous populations."
Eva's suggestions include: “...[W]e must ally ourselves with other teaching
organizations, such as the Association for Educational Computing and Technology, the
Association for Career and Technical Education, the National Science Teachers
Association, the National Education Association, and the National Council of Teachers
of Mathematics" in order to collaborate to educate the “whole student."
Finally, several of the participants, emphatically suggested that first year
technology education teachers need more support. Surveys and interviews should be
taken to find out what is lacking in terms of preparation programs and first year support
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svstems from their professional organizations and districts. The survey answers could
serve to improve the pedagogy that institutions use to prepare future technology
education teachers, based on inclusive, multi-modal learning and teaching theories.

Implications for Practice and Policy

Practice
This study sheds new light on the extent to which cultural beliefs, institutional
policy and education, the media and mentoring/role modeling bar or encourage
girls/young women/women to pursue studies in technology education and perhaps other
STEM fields. The study shows that these factors are important and they all contribute to
the worldview of women that supports or constrains their career choices. The findings
from this study indicate that girls need positive role models in life and in school. In
early childhood/childhood, all but one of these participants had a very positive
relationship with an adult male, either a father or a grandfather, who guided them
through experiences that supported their interests in these activities.
These positive experiences started at an early age and continued throughout their
lives. Even the women who lost their father or grandfather (after they had these
relationships that grew strong), still credited these deceased males as being their crucial
early role models and the people who had believed in them. The essential finding of this
study seems contrary to much of the recent STEM related literature. A good deal of the
literature (NSF. 2003; AWIS. 2004; SWE. 2002. Grant and Ward. 1992. Braundy et al,
1999. Kandaswamy. 2003) stresses the need to develop same gender role models yet
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these respondents suggest that girls benefit from positive male role models who support
the girls' explorations in hands-on. problem solving activities early in their youth and
continuing throughout their youth and school careers that support their explorations in
hands-on. problem solving activities. The Developmental Process Model explains that
the building blocks to attract more (admittedly not all due to personal interests)
girls/young women/women are derived from positive connections with others,
development of confidence due to success and praise, and the bonding or connecting
with positive emotional ties to adult role models. At the focus group meeting, Fiona said
with a sigh. “What a relief... a load off women's shoulders to hear that men (sic) are
part of role modeling for young women. All I've ever heard is that women need to draw
more girls into Tech Ed." The Developmental Process Model suggests that everyone,
especially males, need to connect to the next generation and guide our youth
This study also found that these participants felt good about math and/or science
early in their educational careers. Silverman and Pritchard (1996) who found that
“beliefs about math and science were also an important factor in the decision of girls ...
to take advanced courses or pursue such subjects as careers" support this finding.
These participants offer some insights into possible new directions and solutions
to improve practice and provide tools to breakdown artificial gender banders and
obstacles that impede American girls in feeling more confident and able in math,
science, and technology development. This study has indicated that in order to get more
girls to consider STEM areas of study, including Technology Education, and possible
careers in these fields, parents and teachers, especially fathers and male teachers, need
to develop and display an inclusive belief system, knowledge of pedagogy, familiarity

with new techniques and technologies. The findings from this study point to a number
of specific activities that would be helpful to prepare female students lor a technological
future.
In order to change the present, male dominant, demographics ot technology
education and possibly STEM areas, the political and educational leaders ot the United
States could:
1. Provide information on diversity, accessibility, and learning styles
(Gardner. 1993, 2000) to make families and faculty aware of the nature
of girls* learning needs and, as Fiona said, provide "resources, and
materials that represent the different genders' [interests so girls] will be
able to form better pictures in their minds about what they can do in
technology education**;
2.

Provide opportunities for faculty, K-16, to leam more about learning
styles (Gardner. 1993, 2000) and instructional methods, as many of these
participants noted that they leam best by tactile, hands-on activities. This
would tie math and science to a live, hands-on component that could
translate to a better understanding of technological literacy;

3. Learn about the technology education curricula, which involve students
in the study of manufacturing, construction, communication,
transportation and biotechnology through a series of problem solving
activities (Wisconsin. 2000). so that they would ensure that all students
become more aware of the ever-increasingly complex technological
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world . This goal would require “increased funding and more technology
education teachers, male and female'* suggested Gina;
4.

Provide support for educational experiences to boys and men that
express and impress how important positive, caring, role modeling is to
all children's (girls and boys) [author's emphasis] development. Most of
this study's participants had positive relationships with their fathers,
grandfathers, and male teachers. These women believe that they
proceeded into these STEM related careers because their male role
models and teachers encouraged and supported their quests;

5. Create opportunities for elementary school faculty to become more
familiar and comfortable with the use of math, technology, and science
in the classroom especially emphasizing that all human beings, not just
males, can be very successful in these studies and careers. Manning and
Manning (1991) write that American elementary schools create many
students who are not comfortable with math and science because the
women who teach elementary students (over 80 % of elementary school
teachers are women (NEA. 2003b) have been “conditioned by society
and their teachers to dislike" science and math or to feel they cannot do
science or math well. The literature (Sanders. 2005; Clark. Guilmain.
Saucier and Tavarez. 2003; Sadker and Sadker, 1994) suggests that
young girls, who look to the teachers as role models, mirror attitudes that
their female teachers unconsciously communicate. These often silent
messages regarding math, science, or technology phobias might cause
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girls to feel inadequate to pursue science, math, and related topics due to
their teachers* implied messages—these are not topics tor females;
6.

Encourage the incorporation of technology education and engineering
principles into early education curriculum to expose girls and boys to
live applications for math, science, and technology. The participants in
this study indicated that they had positive or very positive experiences
with fathers and grand fathers while using tools and technology in their
early childhood experiences. In stark contrast are the more than 25
million children in America (Children's Defense Fund, 1998) who are in
single parent households with little or no connection to their fathers or
other male relatives. Therefore, positive male modeling and support
could be provided by the public school system;

7.

Establish policies that give primary school faculty the time and
resources needed to develop new instructional methods that include more
hands-on activities including more positive math and science programs
especially before the fifth grade;

8. Create incentives to encourage more males to go into early childhood
education to give positive male role models in balance with the positive
female role models to all children at the crucial younger ages.
Considering the lack of positive male role models in so many children's
lives (see #5). tills seems to be a national emergency.
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Policy
What is the national commitment to improving the equity in technology
education and STEM education? A number of national sources have stressed the need
for improved and more inclusive STEM instruction (NSF. 1997, 2000. 2004). This
stud}- revealed that institutional and cultural barriers need to be addressed in order to
allow technology education and STEM fields become more inclusive. Policies that
specifically address the needs of female students and faculty training in K-12 public
education are required in order to implement fully the national call for improved STEM
participation of women at the higher levels of education and in the workforce.
It is important to note that equity improvement is not the sole responsibility of
faculty' members. There is a great deal that can be done by administrators and legislators
to ensure that inclusive pedagogy becomes integrated into the teaching and modeling of
STEM and technology education especially in the earlier grades. The findings from this
study help to highlight several important implications for state and federal policy
makers. Institutional—state, and federal—emphasis could be placed on two levels.
Administrators and legislators could develop new ways of thinking about
inclusion. This new perspective on inclusion has multiple meanings that apply to this
issue. First, math and science should be made more accessible for girls in all grades.
Participants in this stud}'. Anna. Brit, and Gina, suggest that further gender inclusion of
technology education and STEM is needed particularly in primary education. Policy
makers should become more sensitive, cognizant, and knowledgeable about the
importance of inclusive pedagogy for the future. Second, initiatives and budget
resources that directly enhance the development of inclusive instruction with an accent
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on earh childhood technology education and STEM related concepts should support
such knowledge. Changes could also be made at the higher education level. Many ot the
participants came to understand that technology education was a possible career choice
through intervention by a professor or a professional colleague after completing a
college education. At the institutional level, colleges could establish policies that
increase the likelihood that all faculty members will be motivated to be more inclusive.
These policies would begin to set an institutional tone that rewards faculty members
who develop more inclusive instructional techniques. For example, faculty evaluations
could include a measure for inclusive instruction in STEM fields; thereby setting a
criterion that becomes part of instructional practice. Financial incentives or course
release time could be offered to faculty members who meet certain criteria, such as
developing proficiency in a new technique, incorporating new technology that includes
all students for diverse classroom instruction, or the development of accessible course
materials. Given the need to justify the additional costs of any new initiative, these
incentives could include a research requirement that would help to build empirical
evidence about the value added benefits of more inclusive instruction.
Further, re-prioritizing financial resources to include inclusive pedagogy would
help to provide materials, equipment, and technology needed for development. It is
important to restructure the budget to include specific allocations for inclusive
technology education pedagogy. This national effort would address one of the
participant's (Anna) comments that‘T think that the most important issues facing
technology education are opposing and avoiding cutbacks to our profession." Another
participant. Jan. concurs. “We need to actively lobby our local, state, and national
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legislators in order to ensure that our profession is not one budget cut away from
elimination.*’
Third, faculty professional development also needs to be provided to
inexperienced teachers in order to orient them to the importance of using multi-modal
methods that include hands-on components and inclusiveness.
Fourth, hiring practices could be modified in order to make quality inclusive
teaching in STEM and technology education institutional priority.
There is also much that can be done on a state level to further the use of
inclusive pedagogy. Most state boards of higher education have the responsibility of
informing academic policy and conducting systematic program reviews. The
establishment of an initiative to review and reward inclusive pedagogy would promote
inclusion on a systems level. For example, existing teacher quality initiatives could be
revised to provide support for faculty who are more inclusive or for the development of
innovative instructional methods. In addition, state policy makers must examine
whether current funding levels are adequate and best serving the needs of our students
since technology education and financial considerations are tightly intertwined. This is
due to the consumables that students utilize to increase their understanding, the rapid
aging of digital technology education (a maximum five years is the life span of some
technological devices before they are obsolete), and the dynamic changes that face our
children* s future.
On a federal level, policy makers could examine federal funding priorities,
opportunities, and requirements for accessibility and inclusion. Federal priorities set the
tone for what happens on state and local levels. Policy makers could ask if federal
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funding opportunities are available for the further development and research in the area
of women in STEM and technology education.

Implications for Further Research
The topic of inclusive pedagogy in technology education and STEM education
has not been thoroughly researched. In fact, the law that is called No Child Left Behind
failed to mention or ‘'left behind*' Technology Education and Career and Technical
Education (CTE. formally known as Vocational Education). If this century is going to
be even more technologically oriented, would it not be logical to put more resources
and focus on providing the means, i.e. education, so that our children (girls and boys)
will be able to compete in the world wide market? This study is one small step, and only
an early step, in closing the research gap and findings.
This study focused on the experiences of women who have followed an
educational and career path that is not typical. Their discussions and insights can help
focus future research. The next step would be to determine whether there would be any
differences based on the type of study. This small qualitative thematic analysis is
limited by the "chain" or "snowball" sampling technique simply because there is no
clearinghouse of data on these female technology education professionals. The results
of a quantitative study that could randomly sample a significant cross section of the
female technology education teachers would have more weight in educational strategic
goal discussions and possibly have impact on national educational policy formation.
In order to prepare for that quantitative study, there needs to be a national
demographic study to see just what the statistics are for technology education teachers
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in regards to age. ethnicity, gender, and topics taught in the United States, in order to
get a baseline of who is teaching what subjects in technology education. In order to set a
goal for improved gender and ethnicity equity in technology education teaching, there
first must be some sense of the actual numbers.
Once the baseline study is accomplished, then professionals in the field can take
on the hard questions about technology education. For example, do technology
education teachers think about and respond differently to female students? Does
instruction change for female students so that they are encouraged or discouraged? Does
role modeling affect student participation? Does a female middle school technology
education teacher directly affect the number of young women who select technology
education classes at higher levels? Do students need to know more about their
technological world? If so. what do they need to know to be better citizens and
consumers in the twenty-fist century?
A second important area of study needs to be considered. Is there some
underlying socio-economic bias, image, or stigma or are there social class issues that
deter these individuals from the study and/or teaching of technology education? Does
this stigma or image dissuade girls, women, and perhaps men who are members of
ethnic minorities from pursuing studies and careers in technology education? Is
technology education a vital part of public education? Or is it a nice elective that will go
the way of home economics?
The Developmental Process Model suggests that future research should include
whether technology education is valuable to men and women who wish to pursue
technology education and STEM careers. If there is value in technology education.
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should students be universally required to study this subject as the ’Three Rs" now are?
Since early experiences in technology-related activities seem to have a great impact on
future interest should all primary school students be involved in technology education?
Do our cultural/governmental planners share beliefs and attitudes about investing in
inclusive teaching practices in these fields?
This thematic qualitative analysis was conducted as a very small, focused,
research project. Expanded research involving a larger number of participants that
accurately represent a cross-section of female technology education teachers would give
these results more validity, veracity, and reliability.

Conclusions
The primary purpose of this study was to investigate how female technology
education teachers understood the forces that helped create the environments that
allowed them to pursue careers in a male oriented field. This knowledge could be used
to spur more research into the importance of female role modeling/male role modeling
in early and secondary education. The women in this study faced similar stimuli and
had similar restraints and cultural taboos (Kandaswamy, 2003) to overcome to follow
their interests in hands-on learning and teaching, perhaps more research will shed light
on their strategies that overcame American societal barriers. The Developmental
Process Model, based on work by Schlossberg et al (1995). gives a visual representation
of these women's paths to overcome perceived obstacles to succeed in a male oriented
career. This same model could be applied to see whether there are indeed more
statistically significant relationships beyond the model that can help educators, policy
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makers, the media and the populace understand the need to be more inclusive in all
fields. The model is not static. Future researchers might be able to use this model as a
stepping-stone to a better understanding of the ’‘women in technology'* issue. Future
studies are urged to improve the model to develop it as a dynamic, working instrument.
Research (Grant and Ward. 1992; Kandaswamy, 2003) revealed that women
face significant perceived socio/cultural barriers if they wish to follow STEM and
technology education studies and career paths. The findings, from which the model is
derived, suggest that these perceived barriers are greatly diminished if parents,
especially fathers, guide and support their daughters in all sorts of family/social
experiences including the use of tools, materials, playing outdoor games, and problem
solving. Further, role models/mentors (again mostly male but, increasingly, female as
well) can significantly increase the numbers of female students fulfilling their potential
in technology related fields.
The findings from this study are merely a first step in explaining how women
can be better integrated into STEM and technology education fields so as to be more
equitably represented in these fields. Major policy changes could be embraced to create
new early educational practices. Improved career counseling practices could be
developed to encourage all students to consider a wider range of possible career choices
in this global economy.
Ultimately, that which is valued will be done. If we as a nation value all our
children, girls and boys of all backgrounds, then we, as a nation, need to re-evaluate out'
present course in our institutional educational system to begin a change to address our
country's technological needs. If we wish to continue to lead the world in all that is
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good within our country, we need to improve our early education schools, our middle
schools and high schools, and our universities and colleges for all students

BIBLIOGRAPHY
AkmaL T.. Oaks. M. and Barker. R. (2004). The Status of Technology Education: A
National Report on the State of the Profession. Journal of Industrial Teacher
Education (JITE). 39:4. Retrieved from the internet 2-28-05.
http://scholar.hb.vt.edu/eiournals/JITE/v39n4/akmal.html.
Applied Research Center. (2005). Historical Timeline of Public Education in the US.
Oakland, CA. Retrieved from the World Wide Web. November 3, 2005.
http://www.arc.org/erase/timeline.html
Armstrong. J. and Leder. G. (1995). Engineering Education: How to Design a Gender
inclusive curriculum, http://www.ctie.monash.edu.au/ofdm/
paperpdfs/weng/arm ced 95.pdf
Amove. R. and Torres. C. eds. (1999). Comparative Education: The Dialectic of the
Global and the Local. Rowman and Littlefield, Inc.
Association for Women in Science (AWIS). (2004). Website: Mentoring Programs
http://www.awis.org/resource/mentoring.html. Retrieved from the internet
November 8, 2004
Avsievich. N. (2001). Gender Stereotypes. Family and School. In the International
Seminar about gender stereotypes in Pinsk, Belarus, in November. Retrieved
from the World Wide Web 10-1-05. http://www.vitryssland.nu/gender.html
Barnett. R.. and Rivers. C. (2004). Same Difference: How Gender Myths Are Hurting
Our Relationships. Our Children And Our Jobs. New York, NY: Basic Books
Bassavage. R. (1996). Gender-role stereotyping and how it relates to perceived future
career choices among elementary school children. University of WisconsinStout. Menomonic. WL
Becker. P. H. (1993). Common pitfalls in published grounded theory research.
Qualitative Health Research. 3, 254-260.
Bonser. F. and Mossman. L. (1923). Industrial arts for elementary schools. New York:
MacMillan.
Bowman. B.. Donovan. S.. Burns. M. (2000). Eager to Learn: Educating Our
Preschoolers. Retrieved from the internet 5-9-04
http ://www.nap. edu/ exec summ/0309068363 .html
Braundy, M. (2004). Men and Women and Tools: Reflections on Male Resistance to
Women in Trades and Technology'. Unpublished Ph.D. Thesis. University of
British Columbia.

153

Braundy, M.. Petrina. S.. Dailey. S.. and Paxton. A. (2000). Missing XX Chromosomes
or Gender Inequity in Design and Technology Education/ The Case ol British
Columbia. Journal of Industrial Teacher Education, 57(3).
Camp. T. (1997). The Incredible Shrinking Pipeline. Colorado School ol Mines.
Retrieved from the World Wide Web. 10-18-06
http://www.mines.edu/fs_home/tcamp/cacm/paper.html
Carlson. C.. Fouad. N.. Jacobs. J.. Krieg. F.. and Peterson. N. (1992). Report of the
School-to- Work Task Force: How Psychology- Can Contribute to the School-ToWork Opportunities Movement. Retrieved from the Internet 11-7-05.
http ://www.apa. org/pubinfo/school/page 19. html
Chamberlain. K. (1995) What Is Grounded Theory? Retrieved from the Internet 12-2805. http://kerlins.net/bobbi/research/qualresearch/bibliography/gt.html
Clarke. I. (1918). American Women and The World War. New York, London: D.
Appleton and Company. Retrieved from the World Wide Web. February 18,
2006. http://www.gwpda.org/wwi-www/Clarke/ClarkeOOTC.htm.
Clark, S. (1989) The Industrial Arts Paradigm: Adjustment, Replacement, or
Extinction? Journal of Technology- Education. 7(1) - Fall 1989. Retrieved from
the World Wide Web 11-6-05 http://scholar.lib.vt.edu/ejournals/JTE/vlnl/pdf
Clark. R., Guilmain. J., Saucier. P. and Tavarez, J. (2003). Two steps forward, one step
back: The presence of female characters and gender stereotyping in awrardwinning picture books between the 1930s and the 1960s. Sex Roles: A Journal of
Research. Nov, 2003. Retrieved from the World Wide Web 11-5-05
http://wvvw.findarticles.eom/p/articles/mi m2294/is_9-l0_49/ai_l 10813266
Cohen. J. and Blanc. S. (1996). Girls in the Middle: Working to Succeed in School.
Washington. D.C.: AAUW Educational Foundation
Commission on Behavioral and Social Sciences and Education (CBASSE). (2000).
Eager to learn: Educating our preschoolers. National Academy of
Sciences.Washington. D.C. Retrieved from the Internet 12-28-05.
http: //■www. nap. e d u/books/03 0906 83 63/html/3 06. html
Dewey. J. (1916). “The Need of an Industrial Education in an Industrial Democracy**
[First published in Manual Training and Vocational Education 17; re-printed in
The Middle Works.]
Dick. T.. and Rallis. S. (1991). Factors and influences on high school students* career
choices. Journal for Research in Mathematics Education. 22(4), 281-292.

154

Eccles. J.. Frome. P.. Yoon. K. Freedman-Doan. and Jacobs. J. (2000).The
Developmental Social Psychology1 of Gender. Eckes. T. and Trautner. H. ed.
Mahwah. NJ: Lawrence Erlbauni Associates. Retrieved from the World Wide
Web. 10-1-05. http://wvvw.questia.com/PM.qst?a=o&d=59526066
Foster. P. (1999). The heritage of elemental'}’ school technology education in the U.S.
Journal of Vocational and Technical Education. 15(2), 28-43.
Franden. D. (2005). Gender Differences. Retrieved from the World Wide Web 1-15-05
web .csuchico.edu/%7E ali2 4/gender. htm
Freeman. C. (2004). Trends in Educational Equity of Girls and Women: 2004.
Education Statistics Quarterly. 6: 4. Retrieved from the internet 12-8-05.
http://nces.ed.gov/programs/quarterly/vol_6/6_4/8_l.asp.
Gardner. H. (1993). Multiple Intelligences: The Theory in Practice. New York: Basic
Gardner. H. (2000). Intellisence Reframed Multiple Intelligences for the 21st Century.
New York: Basic

Gay. L. and Airasian. P. (2000). Educational Research: Competencies for Analysis and
Application (6th Ed.). Upper Saddle River, NJ: Prentice-Hall
Good. C.. Aronson, J., and Inzlicht. M. (2003). Improving adolescents' standardized test
performance: An intervention to reduce the effects of stereotype threat. Applied
Developmental Psychology \ 24. 645-662.
Goodwin, L. (2000). Honoring Ways of Knowing. Digest on Educational Assessment.
Women's Educational Equity Act (WEEA) Resource Center at EDC, 55 Chapel
Street, Newton. MA. Retrieved from the World Wide Web. 10-24-05.
http://wvvw2.edc.org/gdi/publications_SR/assesdig.pdf
Gorski. P. (2005). Education equity' and the digital divide. AACE Journal, 13(1), 3-45.
Retrieved from the World Wide Web. 10-1-05.
http://wwvv.aace.org/dl/files/AACEJ/AACEJ 1313.pdf.
Gray. M. and Daugherty. M. (2004). Factors that Influence Students to Enroll in
Technology Education Program. Journal of Technology ' Education (JTE) Spring
2004. 15: 2. Retrieved from the internet 2-28-05
Grant. L.. and Ward. K.1992. Mentoring. Gender, and Publication Among Social.
Natural, and Physical Scientists. Washington. D.C.: Office of Educational
Research and Improvement. Department of Education.
Grocke. V. (1997). Histoiy of American Education. Web Project. Retrieved from the
World Wide Web 10-30-05. http://www.uxl.eiu.edu/~cfrnb/manualtr.html

155

Hansen. S.. Walker. J.. and Flom. B. (1995). Growing Smart: What's Working for Girls
in School. AAUW Educational Foundation. The University of Minnesota's
College of Education and Human Development. Retrieved trom the World Wide
Web. November 11. 2005. http://ww.aauw.org/research/girls education/gs.cfm
Hartman Strom. S. and Wood. L. (1995). What did you do in the If ar. Gramma:
Women and World War II. Retrieved from the World Wide Web February 18.
2006. .www.stg.brown.edu/proj ects/WW II_W omen/W omenlnW WII.html
Haynie. III. W. (1999). Cross-Gender Interaction in Technology Education: A Survey.
Journal of Technology Education Vol. 10 No. 2. Spring 1999. Retrieved from
the internet 4-11 -05
Haynie. III. W. Where the Women Are: Research Findings on Gender Issues In
Technology' Education. Unpublished as of 4-10-05. Used with Author's
Permission.
Heller. J. (1951. 1961, 1989). Catch 22. Scribner, NY, NY.
International Technology Education Association. (ITEA). (2000). Standards for
technological literacy: Content for the study of technology'. Reston, VA: Author.
International Technology Education Association [ITEA]. (2005). Terms Retrieved from
the Internet 12-22-05.http://www.iteawww.org
Jett-Simpson. M.. and Masland, S. (1993). "Girls are not dodo birds! Exploring gender
equity issues in the language arts classrooms." Language Arts. '0(2), 104-108.
[EJ 457 110].
Jewett. T.O. (1996). “And They Is Us”: Gender Issues in the Instruction of Science.
ERIC Document No. ED402202.
Kandaswamy. D. (2003). Talibanism in Technology". Seven reasons why women in
technology' remain invisible. Retrieved from the World Wide Web 4-5-05.
http://\vww.dqindia.com/content/special/l 03022602. asp.
Kantor. R. (1977). Men and women of the corporation. New York: Basic Books.
Karnes. M. (1960). Improve of perish. Washington. DC: The American Industrial Arts
Association.
Kelly. K. (2000). The gender gap: Why do girls get turned off to technology? In D.
Gordon (Ed.). The digital classroom: How technology' is changing the way we
teach and learn, (pp. 154-160). Cambridge. MA: Harvard Education Letter.

156

Kleinfeld. J. (1998). The Myth That Schools Shortchange Girls: Social Science in the
Sen'ice of Deception. Washington DC: The Women's Freedom Network.
Retrieved from the Internet 12-13-05. http://www.uaf.edu/northem/
schools/myth.html
Maiming. M. and Manning. G. (1991). Modeled writing: Reflections on the
constructive process. In C. Kamii (Ed.). Early literacy: A constructivist
foundation for whole language. NEA Early Childhood Education Series.
Washington. D.C.: NEA.
Mason-King. P. (2000). Horace Maim Web Site. Retrieved from the Internet 10-24-05
http:// www. nd. edu/-rbarger/www7/:mann.html
Maytas. M. and Dix. L. (Eds.). (1992). Science and engineering programs: On target
for women? Washington D.C: National Academy Press.
McCullough, D. (2001). John Adams. New York: Touchstone Simon and Schuster, Inc.
McMahon, M. and Patton, W (1997) School as an influence on the career development
of students: Comments by young people and considerations for career educators.
Australian Journal of Career Development 6 Retrieved from the internet on
November 11-05, 2005. .http://www.careerclarity.com.au/edu-primary-read.htm
Meade. S. and Dugger, W. (2004) Reporting on the Status of Technology education in
the U.S. The Technology' Teacher. October 2004. p 31. Retrieved from the
World Wide Web. 10-1-05
Merriam. S. (1998). Qualitative Research and Thematic qualitative analysis
Applications in Education. San Francisco: Jossey Bass.
Michigan Department of Career Development (MDCD). (April 2000) Retrieved from
the internet on January 24, 2005 from http://www.michigan.gov/documents/
520_Tech_Lit_27578_7.pdf.
Miles. M. and Huberman. A. (1994).Qualitative Data Analysis: An Expanded
Sourcebook (2nd ed.). Thousand Oaks. CA: Sage.
Mindock. P. (2005). Getting Past "Sugar and Spice" Are you colorblind to pink and
blue stereotypes. Great Lakes Family Magazine. Kalamazoo, MI. Retrieved
from the World Wide Web. 10-1-05. http://www.cribnotes.com/html/ma-99/ma99 toddlers.html
Monks. F.. and Van Boxtel. H. (1985). Gifted adolescents: A developmental
perspective. In J. Freeman (Ed.). The psychology: of gifted children (pp. 275295). New York: Wiley.

157

Moran. M. (1989). 1930s, America - Feminist Void? The status of the Equal Rights
Movement during the Great Depression. Retrieved from the World Wide Web.
February 18. 2006. http://\vww.loyno.edu/history/journal/1988-9/moran.htm.
National Coalition of Girls' Schoolsi_(2005).^4 Time-Line of Girls' Education. National
Coalition of Girls' Schools. Concord. MA. Retrieved from the World Wide Web.
11-4-05 http://vvvw.ncgs.org/type0.php?pid=48
National Education Association. (2003a). Status of the American Public School Teacher
2000-2001. N.W.. Washington. D.C. Retrieved from the World Wide Web. 1020-05
National Education Association. (2003b). Despite Long Hours, loir Pay. Teachers Love
Their Profession. Retrieved from the World Wide Web. 1-15-06
http://wvvw.nea.org/nev-sreleases/2003/nr030827.html
National Science Foundation. (2002). Undergraduate enrollment in engineering
programs, by sex, race/ethnicity, and citizenship: 1994-2002. Women,
Minorities, and Persons with Disabilities in Science and Engineering.
http://www.nsf.gov/sbe/srs/wmpd/tables/tabb-9.xls
National Science Foundation. (2003a). New Formulas for America's Workforce: Girls
in Science and Engineering. Sage Publications. Retrieved from the World Wide
Web. 10-1-05 http://scx.sagepub.eom/cgi/content/refs/27/l/27
National Science Foundation, (2003b).The Science And Engineering Workforce:
Realizing America's Potential. Retrieved from the World Wide Web. 12-12-05.
http://\v\v\\\ nsf.gov/nsb/document s/2003/nsb0369/nsb0369.pdf

National Center for Education Statistics (NCES). (1999). Retrieved from the World
Wide Web. 1-11-06 http://measuringup.highereducation.org/2000/
Ndahi. FI.B. and Ritz. J.M. (2003). Technology education teacher demand, 2002-2005.
The Technologr Teacher 62(7). pp. 27-31. Newberry, P.B. (2001) Technology.
Retrieved from the World Wide Web. 10-1-05
Nielsen. S.. Poole. M. (1985). Learning To Be Competent: The Identification Of
Important Competencies For Managerial And Professional Women. Paper
presented at the Australian Association for Research in Education Annual
Conference. Fremantle WA. November 22-25, 1993.
Oregon State University Extension Service. (2005). Middle Childhood and Adolescent
Development. Retrieved from the Internet 10-20-05.
http://wvvw.focusas.com/ Adolescence.htm#MIDDLE%20CFIILDFIOOD%20(A'
ges%208-l 1).

158

Organization for Economic Co-operation and Development (OECD). (2004) Knowledge
Management: Innovation in the Knowledge Economy: Implications for
Education and Learning. Retrieved from the World Wide Web 11-12-05

http://www.oecd.org/statisticsdata/0,2643,en_2649_33723_l_l 19656 1 1 1,00.
html.
Owens. S.. Smothers. B. and Love. F. (2003) Are girls victims of gender bias in our
nation's schools? Journal of Instructional Psychology. June. 2003
http ://www.findarticles.com/p/articles/mi_mOF C G/is_2_3 0/ai_ 105478982
Patton. M. (1990). Qualitative evaluation and research methods (2nd ed.). Newbury
Park. CA: Sage Publications.
Petrina. S. (1998a). Men at work: inspecting the foundations of technology education.
Journal of Industrial Teacher Education. 36( 1), 99-121. Retrieved from the
World Wide Web. 10-1-05. http://scholar.lib.vt.edu/ejournals/
JITE/v36n 1 /petrina. html.
Petrina. S. (2003). The politics of technological literacy. International Journal of
Technology > and Design Education

Plastunova. L. (2001). Influence of Imprinting on Mental Development of Children of
Early Age with a Visual Impairment. State University State Consulting and
Education Centre for Habilitation of Visually Handicapped Children. St.
Petersburg. Russia Retrieved from the World Wide Web. 10-31-05
http://64.233.161.104/search?q=cache:DlSGAbivWGOJ:\vww.icevieurope. org/cracow2000/proceedings/chapter01/0112.doc+early+age+imprinting+&hl=en&client=firefox-a
Rosenberg. J. (2005). Guide to 20th Century History. Retrieved from the World Wide
Web February 18.2006. http://histoiyl900s.about.com/od/
192 Os/a/fl appers_2.htm.
Rossman. G.. and Rallis. S. (2003). Learning in the Field: An Introduction to
Qualitative Research, (2nd ed.). Thousand Oaks. CA: Sage Publications.
Sadker. D. (2000). Gender Games. The Washington Post. July 30, 2000
http://wvwv.sadker.org/gendergames.htm
Sadker. M.. and Sadker. D. (1994). Failing at fairness: How America's schools cheat
girls. New York: Charles Scribners Sons, Macmillan Publishing Co.
Sahadi. J. (2004).Woman's work? Almost Anything. April 27, 2004: CNN/Money
Retrieved from the World Wide Web 1-12-06
http://money.cnn.com/2004/04/23/pf/women_occupations/index.htm

159

Sanders. J. (2005). Interview Transcript from PBS Program: Digital Divide Director,
Center for Gender Equity’, Washington Research Institute. Retrieved from the
World Wide Web 10-25-05. http://www.pbs.org/digitaldivide/gendervoices.html.
Sanders. M. (2001). New Paradigm or Old Wine? The Status of Technology Education
Practice in the United States. Journal of Technology Education (JTE) 2001.12:2
Sandler. B. and Hall. R. (1986). The campus climate revisited: Chilly for women
faculty', administrators and graduate students. Washington. D.C.: Association of
American Colleges and Universities.
Santrock. J. (1994). Child development (6th ed.). Madison, Wisconsin: Brown and
Benchmark Publishers.
Schlossberg. N.K. (1984). Counseling Adults in Transition: Linking Practice with
Theory. New York: Springer.
Schlossberg. N., Waters. E., and Goodman, J. (1995). Counseling adults in transition
(2nd ed.). New' York: Springer. Retrieved from the Internet November 24, 2005.
http://cauce-aepuc.ca/en/research-proiects-2002.asp
Schuman. D. (2003) American Schools, American Teachers: Issues and Perspectives.
Boston: Pearson Education, Inc.
Seymour. E. (1992). Undergraduate problems with teaching and advising in SME
majors—Explaining gender differences in attrition rates. Journal of College
Science Teaching, 21(5), 284-292.
Shamai. S. (1996). Elementary school students' attitudes toward science and their course
of studies in high school. Adolescence, Fall, 1996
http://ww~w.fmdarticles.eom/p/articles/mi_m2248/is_nl23_v31/ai_18771981
Silverman. S. and Pritchard. A. (1996). Building Their Future: Girls and Technology
Education in Connecticut. Journal of Technology' Education, 7(2). Spring 1996.
http://scholar.lib.'vt.edu/eiournals/JTE/v7n2/silverman.ite-v7n2.html. Retrieved
from the internet 2-28-05
Society of Women Engineers Website (SWE). (2002). Retrieved from the Internet
November 26. 2002. http.//www.swe.org.
Sommers. C. (2000). The War Against Boys: How Misguided Feminism Is Harming
Our Young Men. Newr York: Simon and Schuster, Inc.
Stedman's Medical Dictionary: American Heritage. (2002. 2001, 1995) by Houghton
Mifflin Company. Published by Houghton Mifflin Company.

160

Stone. L. (1997). The Mary Lyon Web Site. Retrieved from the World Wide Web. 103 0-05. http://www.mtholyoke.edu/marylyon/.
Title IX at 25: Report Card On Gender Equity. (1997). Retrieved from the Internet
October 9. 2004. http://www.ncwge.org/ExecutiveSummary3.pdf.
Title IX of the Education Amendments of 1972. U.S. Department of Education. Office
of Civil Rights. Washington. D.C.
Tyre. P. (2006. January 30),The Trouble with Boys. [Electronic version] Newsweek
Magazine. Retrieved from the Internet April 2, 2006.
http://\vww.msnbc.msn.com/id/10965522/site/newsweek/
U.S. Department of Education. National Center for Education Statistics. (2000a). The
Condition of Education 2000. By J. Wirt, S. P. Choy, A. Gruner, J. Sable, R.
Togin. Y. Bae, J. Sexton. J Stennett. S. Watanabe, N. Zill, and J. West. NCES
2000-602. Washington, DC: U.S. Government Printing Office.
Van Slambrouck. P. (1999). Narrowing technology's gender gap. The Christian Science
Monitor. January 4, 1999. Retrieved from the Web 9-18-04 from:
httptytyvyw-csmonitor.com/durable/1999/01/04/pl s4.htm
Van Zant. (1997) Elistory of American Education Web Project. Retrieved from the
World Wide Web 10-30-05. http://www.uxl.eiu.edu/~cfrnb/manualtr.html
Ward. G.& Burns, K. (1999). Not for Ourselves Alone: The Story of Elizabeth Cady
Stanton and Susan B. Anthony. New York: Alfred A. Knopf
Watson. C., Quatman. T. & Edler, E. (2002). Sex Roles: A Journal of Research. May,
2002. http://www.findarticles.eom/p/articles/mi_m2294/is_2002_May/ai_94407
Welty. K.. and Puck. B. (2001). Modeling Athena: Preparing young women for work
and citizenship in a technological society. Madison; Wisconsin Department of
Public Instruction.
Williams. F. (2000). Access And Merit A Debate On Encouraging Women In Science
and Engineering. Retrieved from the Internet 12-12-05.
http://www.mun.ca/cwse/Williams.Mary.pdf
Witt. S. (1997). Parental Influence on Children's Socialization to Gender Roles.
Adolescence. Summer. 1997. Retrieved from the Internet 10-19-05.
http ://gozips. uakron. edu/%7E susan8/parinf.htm

161

Wisconsin Department of Public Instruction. (2000). Preparing Young If omen For
Work And Citizenship in A Technological Society'. Retrieved from the internet
12-2-05 http://64.233.161.104/search?q=cache:FBYt7G613IEJ:
dpi.wi.gov/cte/pdf/tblib.pdf+Wisconsin+(Welty+and+Puck.+2000&hl=en&clien
t=firefox-a.
Women's International Center. (1997). Women's History in America. San Diego. CA.
Retrieved from the World Wide Web. 10-30-05
http ://www. wic. org/mi sc/hi storv. htm
Yin. R.K. (1994). Thematic qualitative analysis Research. Design and Methods. 2nd ed.
Newbury Park. CA: Sage Publications.
Yin. R.K. (2003). Case Study Research: Design and Methods (3rd ed.). Thousand Oaks.
CA: Sage Publications.
Zuga. K. (1999). Addressing Women's Ways of Knowing to Improve the Technology
Education Environment for All Students. Journal of Technology' Education.
10(2). Spring 1999. Retrieved from the internet 4-11-05.
http://scholar.lib.\t.edu/ejournals/JTE/vl0n2/zuga.html
Zuga. K. (1996). Reclaiming the voices of female elementary school educators in
technology education. Journal of Industrial Teacher Education. 22(3),
23-43. Retrieved from the internet 4-11-05. http://scholar.lib.\t.edu/ejournals/
JTE/vl 0n2/zuga.html.
Zuga. K. (1991). Technology teacher education curriculum. Journal of Technology'
Education. 2(2). 60-70. Retrieved from the internet 4-11-05.
http://scholar.lib.vt.edu/ejournals/ JTE/vl 0n2/zuga.html.

162

ms- n

-

